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DA VINCI DIDN’T MESS 
WITH THE MONA L1SA. 
BEETHOVEN DIDN’T FUTZ 
WITH HIS 5TH SYMPHONY. 

SLACKERS. 



Sure, da Vinci’s “Mona Lisa” is one of the world's 
most beautiful paintings. And, yes, Beethoven’s 5th 
is nothing short of a musical masterpiece. But just 
think how much better they could have been. 

If those guys had really high standards. 

Introducing the newly redesigned Infiniti* Q45t° 
for 1999. The thinking behind it: Why stop at great? 

Why not give it a new grille bookended with 
aerodynamic Xenon front headlights that cut through 


the wind as well as the dark? Make its shape more 
aggressive. Fit it with low-profile, 225/50 V-rated 
tires that grip the road and 5-spoke 17" aluminum 
wheels, so they look good doing it. 

But like most sticklers for excellence, we| 
couldn’t stop there. We wondered how its luxurious 
interior could be even more luxurious (if that was 
at all possible). The answer? Standard amenities like 
a power-operated rear-window sunshade to block 





chest side-impact supplemental air bags were added that, 
when deployed, enhance the area of protection for the driver 
and passenger. And the crowning touch: We made these, and 

a host of other advancements, 


standard as well. Let them be 


options on other cars, 


The new Infiniti Q45t, 


The product of inspired craftsmen who also double as metic¬ 
ulous perfectionists. Unlike a couple of people we know of, 


INFINITI. OWN ONE AND YOU’LL UNDERSTAND 


www.infiniti-usa.com / 800-499-5900 

© 1998 Infiniti Division of Nissan Motor Corporation U.S.A. 


out the sun’s glare and help keep cabin temperatures more 
hospitable. A one-touch power sliding glass sunroof. And a 
restyled dash that holds the signature Infiniti quartz clock. 

We could go on and on. 

So we will. An electronically 
controlled suspension allows 
you to choose between two 
preset modes: Sport, for tighter, more responsive handling, 
and Automatic , for a velvety, sophisticated ride. Head and 









They're good-looking. They're fashionable 

ililllPEllllllllllllllM 

southeastern India lately, you've noticed 
also noticed by the French colonial troops 
uniforms were impossible to keep clean in 
colored dye to hide the dirt. Today, those 
law firms on casual Fridays. We've been 
Our khakis, like everything we sell, come 
available in "olive," "sand," "ink',' "black" and "dirt," 


www.EDDIEBAUER.com ©1999 Eddie Bauer. The Eddie Bauer logo is a registered trademark of Eddie Bauer. 















hey're the color of dirt. If you've been to 


wo things: It's hot. y\nd it's dusty. This was 


rationed there in the mid-1 SOOs. Their white 


hose pre-bleach days. So they used a rust- 
>ants are worn everywhere, including stuffy 


making pants for over seventy-five years. 


vith our guarantee and are 


vhich we refer to as "khaki." 












Introducing the 
Pentium®!!! processor. 


Today you have 
the power to get into 

the laffijll 1 

not just onto it. 

The Intel® Pentium III processor is here. And whether you’re gaming, 
shopping, or just surfing the Web, the Pentium III processor has 
the power to rev up your experience. So now you won’t just get 
onto the Internet, you’ll get into it. Check it out at www.intel.com. 

iniel 

©1999 Intel Corporation. All rights reserved. Intel and Pentium are registered trademarks and this way in is a trademark of Intel Corporation. 


this way in™ 



www.intel.com 



Canon’s multifunction printers 
Because leadership is more than skii 


*True photo-quality with optional Photo Ink is not available on the L6000. Output shown printed using optional Photo Kit, sold separately. “Safari Inc." is a fictitious company. Any resemblance to other organizations is coincidental. ©1998 Canon Computer Systems, Inc. 
Canon is a registered trademark and MultiPASS, Bubble let, PhotoRealism and “See What We Mean" are trademarks of Canon Inc. In Canada, call 1-800-263-1121. 
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You don’t have to peel back many layers to see that Canon’s whole family 


of multifunction printers all print, copy, fax and scan from one compact machine. 
That’s a given. But. it’s the exceptional quality and performance built into each 
function that put these machines on top. Bar none. 

It’s no surprise when you consider our 60 years of imaging expertise. We 
were the very first company to introduce both 4-color 

Print photo 

quality and Photo-ink-capable multifunction printers. We 

Just add our optional 

Photo Ink to get the only true 

* . u .r . hold over 10,000 patents on Bubble Jet™ printing 

photo-quality multifunction r J & 

printers anywhere * 

technology alone. On top of that, Canon has created 


every major innovation in the multifunction category. 

Now our MultiPASS™ C5500 and C3500 lead the way again with cutting- 
edge technology. Add our optional Photo Ink, and you’ve got the only true photo- 
quality products of their kind. Anywhere. Rather have laser? Our MultiPASS L6000 
means serious business. Plus, they all come with our unbeatable software. So call 


1-800-OK-CANON or visit www.ccsi.canon.com/leader. Before long, these champs 
will make your work a thing of beauty. See what we mearC 


Canon 



The MultiPASS C5500. 
Make your business look 
smart in brilliant color. 


State-of-the-art performance. 
Photo-realistic color printing. 

Color copies without a PC. 
24-bit, 600 dpi color scanning. 
Plain-paper Bubble Jet fax. 



The MultiPASS C3500. 
Picture-perfect color printing 
and a whole lot more. 

State-of-the-art performance. 
Photo-realistic color printing. 
Plain-paper Bubble Jet fax. 
Convenient grayscale copies. 
400 dpi grayscale scanning. 



The MultiPASS L6000. 
Dazzling laser output 
that means business. 

600 dpi laser printing. 
Fast plain-paper laser fax. 
600 dpi grayscale copies. 
600 dpi grayscale scanning. 





INVESTING 

IS THE FUTURE. 



Online investing is not a ‘fad.’ It isn’t something that only crazy people do with their money. It’s about control. 
So go ahead. Buy and sell stocks. Bonds. Mutual funds. Get stock quotes and portfolio updates. Subscribe to 
valuable research reports. All with the click of a mouse, or by phone. It’s the future of investing. Are you ready to 

make history? For more information, check us out at DISCOVER BROKERAGE 

WWW.diSC0Verbr0k6ragG.C0m or 1-800-58-INVEST. A Morgan Stanley Dean Witter Company 


























The spirit of Marlboro in a low tar cigarette 





Tomorrow will you be the dinner? 
Or the diner? 



©1999 Ernst & Young llp 








It’s a predatory world. But 
you can stay on top of it with 
the help of 85,000 people world¬ 
wide who know that solutions 
that help you compete are the 
only ones that belong on the 
table. Together, we can think 
and do more. Who’s hungry? 
www.ey.com 


=L Ernst&Young 


From thought to finish: 









Times may vary by battery type, network settings and usage. Discover more about Nokia at www.nokia.com. Nokia is listed on the NYSE (NOK.A). Nokia, the 6100 Series and the Connecting People logo are registered trademarks of Nokia Corporation and/or its affiliates. 



Another Nokia discovery: 


Dead batteries 
are inconvenient. 

That’s why we make the Nokia 
6100 Series digital phones with 
long battery life. Up to eight 
hours of talk time and 14 days of 
standby time. So whether you’re 
talking with a client or playing one 
of the phone’s built-in games, you’ll 
have plenty of time. Once again, we 
got a jump on the competition. 

IMOKIA 

Connecting People 
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AS/40Oe=NT Integration 

r \ 

L 

Jill|i|||||*lill: 

Now you can get the best of both worlds. Right here. Right now. Thousands of 

robust AS/400e business applications. And thousands of Windows NT® personal 

productivity apps.The good news: there’s no need to stop running one to start 

\ 

the other. AS/400e or NT? Choose both at www.as400.ibm.com/NT3 1 (§) e -busmess tools 
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IBM, AS/400 and the e-business logo are either trademarks or registered trademarks of International Business Machines Corporation in the U.S. 
and/or other countries. Microsoft, Windows and NT are registered trademarks of Microsoft Corporation in the U.S. and/or other countries. ©1998 IBM Corp. 































Y2K can't be the end of time 










it's too obvious 
















Jerry Yang 


Chief x 


No cash. 

You don't need it when 
you’re always online. 


cAUEfi! 


One of the fern / 
times you’ll ever 
find me in a suit. 


I started Yahoo! uuith my partner David 
uuhen uue uuere at Stanford. I never did 
get that Ph.D. Maybe someday, I mean 
Dr. Yang does have a nice ring to it. 


Yahool’s first servers uuere named 
after sumo uurestlers. This big guy 
reminds me of uuhen uue started. 


It’s In Your UJallet. 

It’s In Your Life! 

It’s Everyuuhere You Want To Be 


RRNKIT uuiuiju.rankit.com ©1998 Visa u.s.fl. inc. 
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157 STREET CRED Consumer reviews 

Including Diamond's Rio PMP300 ... The Pattern 
on the Stone ... and Japan Palmtop Direct 
Plus: Music, Just Outta Beta, ReadMe 


166 REST Great stuff - tested and approved 
Altimeter watches, all-in-one devices, 
and electric toothbrushes 


169 NEW MONEY Our guide to personal finance 
Plus: The Wired Investment Portfolio 


204 What Does It Do? The Wired Contest 
Win your own Harley XL 1200S 


98 You-Gotta-Be-Kidding TV 

Ziff-Davis aims to strike gold when the boxes 
merge. But would you watch a show about 
hard drives? By Dan Brekke 


108 The Open Secret 

Public key cryptography - the breakthrough 
that revolutionized email and ecommerce - 
was first discovered by American geeks. Right? 
Wrong. By Steven Levy 


















Our mission? Spread out the driving wealth. 
Enter the Volkswagen Passat. With a starting 
price of $21,200,* it has all the wonderful 
qualities of a German-engineered car, without 
the overstuffed price and outdated attitude. 
It's a power trip without the power trip. 

We trust you'll use your power wisely, like the 
kind, benevolent leader you are. 

Drivers wantedlW^v) 


*Base MSRP for a 1999 Passat GLS. Price excludes optional equipment shown, taxes, registration, transportation and dealer charges. Dealer sets actual price. 5-valve engine 
technology. Traction control. Anti-lock brakes. And just about power everything. 1-800 DRIVE VW or WWW.VW.COM. Always wear seatbelts. ©1999 Volkswagen. 
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118 Powerless 

What happens at 00:00:01 on January 1? 

Try deadly, black, and very, very cold. By Jacques Leslie 

Plus : Survival stories from Auckland, New Zealand. 

126 The Myth of Order 

The real lesson of Y2K is that software operates 
just like any natural system: out of control. 

By Ellen Ullman 


130 This Is Not a Test 

For Texaco's millennium commandos, the war against 
Y2K is being fought one RTU at a time. By Ellen Ullman 


146 I, Monopolist 

John D. Rockefeller, America's original supercapitalist, 
on Bill Gates and the Microsoft trial. By Gary Wolf 

150 The Next Net 

Call it Internet 2.0 or, as John Chambers prefers, 
the New World Network. It's a $500 billion opportunity. 
And it's Cisco's to lose. By Jeffrey S. Young 

Plus ' Inside the 12012 gigabit switch router. 


Introduction: James Porto. 


134 Fat Pipe Dream 

Chatting with @Home's Milo Medin about the AT&T 
broadband colossus. By Amy Johns 


136 The Whole World in Your Hand 

A Wired guide to handhelds. 
Organization, Man. By Vito Peraino 
Get a Grip. By Bob Parks 
Co-Pilots. By Paul Boutin 














Enjoy Black Label Responsibly 

Johnnie Walker® Black Label®, Blended Scotch Whisky, Imported 12 Year Old, 40% Alc./Vol, (80 Proof) ©1997 Schieffelin & Somerset Co., New York, N.Y. 


THEY SAY 


GENTLEMEN 


ARE MAKING A 

COMEBACK 



WELCOME TO CIVILIZATION 






Powered by 


WowsCE 



For people on the go it's 


convenient computing. 


As far as computing goes, whether you’re a thousand miles away or just over 
in Building C, it’s the same thing. You need to have information with you. 

You need to gather information and bring it back to your office. And a 
Handheld PC running Microsoft® Windows® CE is the perfect machine to do it. 

Why? Because it’s light, turns on instantly, and stays on for up to 12 hours 
with one battery. 

And because it offers Pocket versions of your most-often-used desktop 
applications—Word, Microsoft Excel, PowerPoint, Microsoft Access, Outlook®, 
and Microsoft Internet Explorer. They don’t do everything your desktop PC 
can do, just what you need most when you’re mobile. Send e-maii. Take notes. 
Check your calendar. Browse the Web. 

Did you update your calendar over lunch? Just connect your desktop PC with 
your Handheld PC and any changes are automatically updated between 
the two machines. 

Handheld PCs come in a range of sizes, from a range of manufacturers, 
and start at $799. Purchase one today and receive a FREE* Kingston® 8MB 
CompactFlash™ storage card and bonus software—an over $100 value. 

For a complete list of manufacturers and retailers, go to: 


www.microsoft.com/windowsce/hpc 



Where do YOU want to go today? 


Microsoft 


* Promotional items offered via mail-in rebate. $4.95US/$7.95CDN shipping and handling fee applies. Offer good in the US and Canada only. Must purchase a Handheld PC powered by Windows CE between March 1 and June 30, 1999. Pick up the promotion mail-in 
rebate from your local reseller or print it off of our Web site at www.microsoft.com/windowsce/hpc. © 1999 Microsoft Corporation. All rights reserved. Microsoft, Outlook, PowerPoint, Windows and the Windows CE logo are either registered trademarks or trademarks of 
Microsoft Corporation in the United States and/or other countries. Other product and company names mentioned herein may be the trademarks of their respective owners. 
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THIS IS THE ONLY 
INVESTMENT TOOL I NEED... 

With easy online 
investing, there's more 
time for me. 

$9.99 for any online trade* 

Accounts protected up to $2.5 million 
Free unlimited real-time quotes 
Free news, charts and research 
Real-time portfolio updates 
Easy to use investing tool 
Secure transactions 

Direct access to the j 

financial marketplace 



ONLINE 


www.datek.com 



* All internet trades are only $9.99, up to 
5000 shares. Your commission is waived if 
your marketable order is not executed within 
60 seconds. Some restrictions apply. 
$500,000 of account protection ($100,000 
maximum for cash) provided by SIPC, with 
the remaining $2 million for securities only, 
provided by a commercial carrier. Account 
protection does not cover risks or losses 
associated with investing. Please check our 
web site for more details. Non-marketable 
Nasdaq orders are represented on the Island 
ECN. Orders executed through Datek Online 
Brokerage Services Corp., member 
NASD/SI PC/Boston Stock Exchange. 

©1999 Datek Online. 



The Island ECN 
member NASD/SIPC 
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t Feelin’ the need for more speed when you cruise the Internet? Then check out the neui UJebRacer™from 
Kensington. LUebRacer’s preset buttons rocket you to your fauorite sites may faster. Rnd a single 
poLuer-scroll button lets you zip through your bookmarks without the usual pointing, clicking or pulling 
down Luindoms. Vou can euen perform browser tasks or jump to your email with 
one simple click. To nauigate the ‘net at warp speed, go to www.webracer.kensington.com. 

(CRUTION: UJEBRRCER HRS BEEN KNOUJN TO CRUSE EHTREME ENUV IN LRBORRTORV MICE.) Smart design at work. 


KENSINGTON 


Kensington is a registered trademark and WebRacer is a trademark of ACCO World Corporation. All other registered and unregistered trademarks are the property of their respective owners. ©1998 Kensington Technology Group, a division of ACCO Brands, Inc. 







CSRIYIES TO GO! 

FOR WINDOWS C-E 


Moving through life at Mach 5? 
Sometimes you need your 
entertainment on the run. 
Enter Games to Go!—a new line 
of entertainment software for 
Windows® CE compatible PCs. 

Get on it, get with it, get 
Games to Go! for under $20. 

Run to your nearest software 
retailer or call 1-800-229-2714 

A GT Interactive Software Company 
www.gtstore.com • www.wizardworks.com 

Windows 5 CE is a registered trademark of the Microsoft Corportation. 
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From sports to the arts to just about anything else. 

Netscape® Netcenter™ is one place on the Internet where all your interests come together, 

just the way you like them. Where you get all the tools you need to do all the things you want online, 


Got a favorite team? Put 
their scores front and 
center on My Netscape ,, your : 

customized page. 

stocks to weather, you'll always 
get what you want, when you 
want, the way you want it. 


Of course, sometimes you'll 
want to head out into 
unexplored territory, so at 
Netcenter we've also got 

six search engines lake 
sure you always find what 
you're looking for. 


There is WebMail, our 

free email 

to connect with anyone, from 
Baltimore to Budapest. Because 
it's your world. And isn't that 
what the Internet is supposed 
to be all about? 


Netcenter 

netscape.com 




Connect the dots. 


Problem 


CONSULTING TAX ASSURANCE 


©1999 Ernst & Young llp 







85,000 minds Solution 


Ernst & Young 


From thought to finish .™ 






Rockport stores, new york boston san francisco 
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be comfortable, uncompromise.™ start with your feet. 


for the location nearest you call 1 800 ROCKPORT or visit www.rockport.com 
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Shared Obsession 

William Gibson's article about eBay ("My Obses¬ 
sion," Wired 7.01, page 102) really hit home for me 
like few Wired articles have. I also discovered eBay 
while idly searching for a collectible, in my case a 
bit of Disney memorabilia. I bid in a few moderately 
priced auctions, which I followed religiously, then 
bid in a more expensive auction before taking a 
sabbatical. I can also recall being "sniped" in an 
auction, but in the end the sniper did me a favor 
-1 eventually got an identical item in another 
auction for less. 

Just as the Internet has 
changed the way I relate to 
printed text, eBay has changed 
the way I view thrift stores and 
flea markets. Case in point: Some 
hours before reading Gibson's 
article I was at a local flea mar¬ 
ket, where I found myself dig¬ 
ging through a mountain of 
boxes, each full to the brim with 
assorted PVC character figurines. 

For an instant, I mentally cursed 
the flea market and the vendor 
for not having a search engine to help me locate 
the kinds of figures I sought. About two heartbeats 
later, I felt slightly embarrassed at allowing the line 
between cyberspace and reality to become 
blurred. So I bought what figures I had found and 
continued to canvass the market. I ended up buying 
a dusty, 10-year-old Amiga 500 that I found under a 
card table before leaving. At least I have yet to get 
sniped at the market. 

Matthew Neleigh 
gusto@ou.edu 


We're, Like Energized": Those 
Darn Kidz, ransom-note collage. 


Gibson Also Rises 

'My Obsession" proves the point that I am always 
making to my book-snob friends: William Gibson 
is a genius who just happens to write science 
fiction. Never in the history of computer articles 
has someone captured the essence of the online 
experience so well. When I shared the story with 
hardcore netizens, they loved it. When I photo¬ 
copied it and sent it to friends who are not even 
online yet, they began to understand the attraction 
of the Internet. 

If you can talk the reclusive Mr. Gibson into 
writing more articles, please do so. 

Les Rayburn 
lowga@traveller.com 


Megaphone 

I loved the piece on our obsession with cellular 
phones ("The Big Schmooze," Wired 7.01, page 
114). As an assistant director, my job is to manage 
the set so the director can say "Action" and "Cut" 
as quickly as possible. Once, on the set of Baywatch, 
I approached the director/producer and told him 
we were ready. He was on his cell phone and with¬ 
out ending the call he signaled me to go ahead. 

I yelled,"Rolling,"and looked at him. He was still on 
the phone. I yelled,"Action."The scene played, and 
I looked at him again. He was still on the phone. 

I yelled,"Cut,"and turned to him. He paused his 
conversation and asked me,"How was it?" I replied, 
"You loved it,"and yelled,"Print." Immediately, half 
the actors got on their cell phones. 

Fernando Castroman 
nando@earthlink.com 


To Serve or Protect? 

What a farce, using a credit card to determine 
whether or not an Internet user is of legal age 
("Girls! Girls! Links!" Wired 7.0*1, page 68). Leave it 
to the government to come up with a plan to "pro¬ 
tect" minors that has a loophole a semitractor trailer 
could drive through. 

I work in Internet security, where at least 45 
percent of the clientele are minors. At least one- 
third of them have credit cards. I even overheard 
one high school kid telling another about this "hot" 
site that she joined. She said that she just lied about 
her age and used her own credit card. 

Stephen R. Flanigan 
srobert@gulf.net 

Bugs Rife 

Congrats on kV/rec/ 7.01, the best 
Wired I've ever read. But I do have 
a bone to pick. Paul Boutin's 
"The Bugs in Your Future" [Wired 
7.01, page 76) left out two major 
bugs soon to bite the world. 

The first isDIOK.The Dow 
Industrials are edging closer to 
breaking 10,000 every month. 
How many of the world's finan¬ 
cial systems have locked the size of the Dow into 
four digits instead of five? 

Second, when people log on to the Internet, they 
receive a unique IP address.Those addresses are 
going to be used up in the next five to six years. 

The real solution, IPv6, is still on the horizon. 

Paul Fischer 
paf23@yahoo.com 

Euro Flash 

I can't believe that Wired's roundup of future bugs 
missed the euro conversion. Sure, it's not a bug per 
se, but in terms of needing corrective action it will 
be at least as expensive as Y2K.The GartnerGroup 
reports that making corporate Europe euro-compli- 
ant will cost between $150 billion and $400 billion. 
Joab Jackson 
joabj@charm.net 
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Simple Stuff ... Like Motherboards 

I thoroughly enjoyed the article by Howard Rhein- 
gold/look Who's Talking" (Wired 7.01, page 128). 

It made me think about how and why I want tech¬ 
nology in my life. 

I'm a simple person, always fighting to keep too 
much "stuff" out of my life and home.That aspect of 
the Amish philosophy appeals to 
me. How many of us so thought¬ 
fully choose our possessions? 

My perfect home would have 
only a few choice pieces of hand¬ 
crafted wood furniture and a 
large open room filled with 
computers, scanners, and printers. 
I love technology. I'm an addict, 
and I have not been able to 
understand how my simple self 
and my techie self have been 
living together so well. 

I think I know now.The com¬ 
puter so nicely contains the com¬ 
plex (programs and games I 
love), the overwhelming (infor¬ 
mation I crave), and the beautiful 
(art, design, and images of nature 
I love to see).The cell phone is so small and com¬ 
pact, and yet it gives me so much! I can have it all in 
one small box or in one palm-sized device. No clutter! 

I say we all throw away 75 percent of the stuff 
we have in our lives and keep the PC, the cell 
phone, the bed, and some clothing. Do we really 
need anything else? 

Michele Baer 
michele@netseven.net 


Pandora's Market 

In a world where "more, bigger, 
faster" has become a slavish 
measure of goodness, how 
refreshing to read Howard Rhein- 
gold's take on Amish culture and 
their views on technology.There 
are lessons there for all of us, 
particularly Wired and its tire¬ 
some obeisance to technolust. 
Imagine the implications if we all 
decided to consider in advance 
what impact any new idea or 
gizmo might have on who we are 
and how we live together. 

Raven Earlygrow 
raven@mcn.org 


Hacker Backer 

I just wanted to tell the staff at 
Wired Xo give themselves a pat 
on the back for giving the Kevin 
Mitnick case the publicity it 
deserves ("The Defender," Wired 
7.01, page 46).The mass media 
hasn't even touched the subject 
since Mitnick was caught in 1995. 

The outcome of the case will be a deciding factor 
in how much control the government has over the 
Internet, and in how scared people are of media- 
hyped hackers. Let's also not overlook the fact that 
Kevin Mitnick has spent four years in jail without 
a trial, his constitutional rights ignored. 

Gary Kuhlman 
speedkOre@aol.com 

Low Marx 

Wired has undergone an unfortunate transforma¬ 
tion in the past year or so, from a staunch (if breath¬ 
lessly written) bulwark of cyberculture to an 
increasingly strident platform for capitalist dogma. 
Witness the absolutely ludicrous opening lines of 
"Dollar Signs" (Wired 6.12, page 80):"As the third 
millennium comes within spitting 
distance, two impulses dominate 
life around the globe - surging 
faith in capitalism and an endless 
fascination with the planetwide 
flow of data." 

Have you guys watched CNN 
at any time in the past year? At 
no point in the last decade have 
people had less faith in the 
power of capitalism to improve 
the world. Sure, people like porn 
mogul Seth Warshavsky ("Live 
Nude Trades!" page 65) are eager 
to wring every last penny out of 
the Web, but the average Indone¬ 
sian, Korean, or Russian has little 
faith in capitalism. We'll see how 
it plays out. Until then, try to 
restrain the purple prose. 

Christopher J.Tassava 
c-tassava@nwu.edu 


A Tool for Your Thoughts 

Was it a coincidence that I had to find a penny to scratch the metallic 
ink off the cover of Wired 7.01, an issue in which people discuss their 
favorite tools? 

Robin Sloan 

sloanro1@pilot.msu.edu 
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www.wired.com/wired 
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Trust Buster 

In "Neil Tagare Hardwires a 'Super Internet'" ("The Wired 25," Wired 
6.11, page 112), Michael Behar wrote that FLAG was the first privately 
financed submarine fiber cable. 

For the record, the first privately financed transatlantic fiber-optic 
cable was PTAT-1, completed in 1989 at a cost of $400 million. PTAT-1 
connected New York City with London via spurs to Bermuda and 
Ireland. At 1.26 Gbps, tiny by today's standards, it was two-thirds of 
the total capacity across the Atlantic at the time. 

If you look at telecom rates across the Atlantic before 1989, you see 
an excellent example of the benefits of a managed monopoly. Capac¬ 
ity is added as demand grows at a rate that keeps pricing stable. After 
1989, you see price declines as competition forces prices toward cost. 

The real impact of PTAT-1 was that it led to the breakup of the 
international telecom monopoly, paving the way for FLAG and Neil 
Tagare's Project Oxygen. 

Brian Hughes 
bgrh@alum.mit.edu 
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1.800.333.4CAD 


catera.com 
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Think about more horsepower than a BMW 328i. 
Think about phenomenal traction control. 

Think about test-zigging a new Catera. 


© 1999 GM Corp. All rights reserved. 






Would your company be interested in saving 380? 



© 1999 Microsoft Corporation. All rights reserved. Microsoft, BackOffice, Windows NT, and Where do you want to go today? are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other 
countries. Other product and company names mentioned herein may be the trademarks of their respective owners. 





A few examples of Microsoft- 
based business-to-business 
commerce solutions: 

Merisel strengthened their 
business relationships by 
giving tens of thousands of 
resellers real-time inventory 
and order-status access. 

Office Depot increased 
sales by millions of dollars 
by enabling over 20,000 of 
their business customers to 
purchase goods with custom 
catalogs and pricing. 

Sainsbury, one of the UK’s 
largest retailers, is integrating 
hundreds of disparate suppliers 
via a Web-based value chain 
management system. 


In business seldom are millions saved with one act. More often it’s the small improvements 
that add up to a big impact on the bottom line. And that’s where we can help. A commerce 
solution built on a scalable, flexible Microsoft® platform of Windows NT® Server, BackOffice,® 
and Office can help your company increase efficiency and productivity, save money and 
time, and even bring you closer to your customer. Best of all, you can start right now using 
many of the systems you already have, along with our wide range of partners, to address 
your specific needs. To find the right Microsoft Certified Solution Provider who can help you, 
or to get the free Digital Nervous System: Commerce Solutions CD, 

call (888) 674-6686 or visit www.microsoft.com/dns/ fWfCTOSOf I 


Where do you want to go today?® 
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E-MAIL FROM NEARLY ANY PHONE FOR ONLY $9-95/MONTH. 

No more phone jacks. No more expensive wireless services. Now with a simple toll free call you can 
send and retrieve unlimited e-mails for only $ 9 . 95 /month. PocketMail’devices by SHARP* and JVC* available 
at Staples’ OfficeMax" and Office Depot*. Call l-877-EMAILHERE or visit us at www.pocketmail.com 
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iber-opticcables move data 
really fast. But there's a bottle¬ 
neck: At the end of a fiber, the 
light pulse must be converted 
into electricity before it can 
talk to the rest of the world. 
Sandia National Labs scientists 
Jim Fleming (left) and Shawn 
Lin realized that if they could 
tame light - get it to bend 
around tight corners as nimbly 
as an electrical current - they 
could lay the tracks for all- 
optical networks. 

In January, Lin and Fleming 
unveiled this 6-inch wafer, the 
photonic equivalent of a semi¬ 
conductor. So what? Just as 
solid-state circuitry displaced 
vacuum tubes, optical chips may 
someday render the Pentium 
obsolete. - Robert A. Metzger 
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William Harvey's DeMotu Cordis (1628). 


dobe Systems CEO John 
Warnock has a new business: 
burning books. He's founded 
a Palo Alto, California-based 
venture. Octavo (www.octavo 
.com), that aims to digitize old, 
rare tomes - such as Newton's 
1704 Opticks and Robert Hooke's 
1665 Micrographia (left). The 
hi-res CD-ROMs capture water 
stains, paper grain, and other 
details. But Octavo sells more 
than pretty pictures - a layer of 
hypertext and PostScript type 
behind the image makes most 
books fully searchable and con¬ 
nects to translations and related 
Web resources. CEO Patrick Ames 
promises Octavo will keep pace 
with technology."lmagine,"says 
the digital antiquarian,"reading 
Galileo's original workbooks on 
a 300-dpi wall-size monitor." 

- Jennifer Hillner 
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Albrecht Durer's Instruction in Measurement (1538). 

























it's the same board, the same 
official rules - but in Milton J 
Bradley's latest edition of m 
the venerable game, the Jmm 
wooden tiles bear the letters^ 
of the PalmPilot's Graffiti 

Sr t 

alphabet. Introduced in 1948, 
the word-nerd classic has 
had a devoted techie follow¬ 
ing for years, which Scrabble 


SCRAIBLE 

m F9 h 
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officials finally got hip to. 
"The 1998 National Scrabble 
Championships were reported 
online," boasts game-giant 
spokesperson Mark Morris, 
"with round-by-round stand¬ 
ings and photos." 

So when Scrabble diehards 
adopted the Palm, Milton 
Bradley saw the writing on 
the board. - Jessie Scanlon 
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percharged processor to keep your PC at the head of the pack. It takes a new class 
The 7200 RPM WD Expert™ family from Western Digital leaves conventional 

) percent faster on average, according to Winbench benchmark 
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of hard drive as well 

5400 RPM drives far behind—p] 


Xpert drive today. 


itself, without taking you out of the race 


move 


Hi 


ft of Western Digital Corporation. 


Digital is a registered trademark and WD Expert 
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A face is like a work of art 
It deserves a great frame. 


Designers of limited edition frames for sunglasses and prescription eyewear 

/• a. E ye works 


Face: Vincent Perez. Frames: Snore by l.a.Eyeworks. Gromming: Garret Gervals, Visage/Shu Uemura. Photographer: Greg Gorman. ©l.a.Eyeworks, 1998. 
Available at fine stores worldwide. l.a.Eyeworks, Los Angeles and South Coast Plaza, Costa Mesa. 1-800-348-3337. www.laeyeworks.com 
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Mrnaud Hervas (left) and Allen 
Glenn Edwards are hardly upstarts 
in Hollywood, but their 2-year-old 
start-up. Nothing Real, produces 
a tool that is supplanting more 
established f/x software at top 


houses. Shake, like its competitors, 
lets digital filmmakers combine 
and manipulate the elements of an 
effects shot. (Think of those frame- 
by-frame color changes in Pleas- 
antville.) What makes its f/x so 
special? It was built for film, rather 


than video, for one. It's got 
flexibil 

And it sells for a fraction of 
cost of competing products, 
in other words, is fast, cheap, and 
more in control. - Debra Kaufman 
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t was supposed to be the Concorde 
killer - one of three models built 
by Boeing as part of a $1 billion 
government-funded effort to 
create a 220-passenger supersonic 
transport. But in 1971, the SST 
program was summarily canceled. 
Last year, helicopter pioneer 
Stan Hiller located this mock-up 
languishing in Florida. He brought 


the rusty fuselage to the Hiller 
Aviation Museum in Silicon Valley, 
where the SST is being restored 
to its needle-nosed glory."We 
got ahead of ourselves 30 years 
ago, but someday, planes like 
this will be viable," Hiller insists. 
"This aircraft isn't a relic of the 
past - it's a vision of the future." 

- Todd Lappin 
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More connected 


Kate Hunter 
Dancer 


Three choreographers I’d kill to work with; Paris # for Francois 


Ballet class 10:00 am; physical therapy at 4:00 pm; dinner w/Mark, 7:30 pm 


The Times review of my;performance; notes on Balanchine bio 


Buy another half-dozen leg warmers; roses to Katya for premiere (hey, who’s jealous) 


Synchronize and back up my Palm V” organizer with my PC. With just one touch 


Palm Computing, Inc., developer of the world's leading handheld platform. 

©1999 3Com Corporation. 3Com, Palm Computing, and HotSync are registered trademarks and Simply Palm, Palm V. Palm, the Palm Computing 
: platform logo. PalmPiiot and More connected, are trademarks of Palm Computing, Inc. or 3Com Corporation. 








More connected 


www.palm.com 
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By Bob Parks 


FETISH 




Workout Time 

Oakley has pushed the envelope of 
its body-conscious product line from 
extreme-sporting shades to shoes, 
backpacks, even wristwatches. Appro¬ 
priately, the Time Bomb makes your 
muscles the very heart of the mecha¬ 
nism. The 0 Engine, a tiny flywheel 
that spins when you move your wrist, 
powers a generator whose electric 
current keeps time with a quartz 
tuning fork.The hyperkinetic watch 
comes in ion-plated stainless steel or 
"hypoallergenic X metal." It also tells 
the date.Time Bomb: $1,500.Oakley: 
www.oakley.com. 

Cordless Surfer 

Why chain yourself to a desk to wan¬ 
der the Web? With up to 16 handsets 
and tiny screens, the Cendis cordless 
phone brings the Net to every room in 
your house. Say you're in the kitchen 
and want a recipe from Epicurious: Use 
the wireless touchscreen to pull up the 
site stoveside and start cooking. The 
battery-operated mini-monitors have 
a 900-MHz digital spread spectrum 
link to the base station's 56K modem 
and a serial link to a PC. The handsets, 
meanwhile, access four separate lines, 
providing call forwarding, intercom 
paging, and call conferencing. Cendis 
Super Cordless Phone with NetDisplay 
touchscreen: $725. Global Converging 
Technologies: www.globalconv.com. 

Pedal Paddle 

The Mirage kayak's leg-powered fins 
work your lower body and leave your 
hands free to snap pictures or tote 
a fishing pole.The adjustable under¬ 
water fins flip around in semicircles, 
giving the light 55-pound boat even 
more speed than a traditional kayak. 
For a full-body workout, just grab 
the two paddles from an ondeck stor¬ 
age bay. Mirage: $1,195. Hobie Cat: 
www.hobiecat.com. 
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When you’re presenting, the only thing 


more painful than the sound of silence, is the 


sound of snoring. That's why we created the 


Lightware Scout, the multimedia projector that’s 


revolutionizing the way people present their 


ideas (and the way their audiences react to 


them). Scout’s 5 lbs. of presentation fury - bold, 


crisp graphics and sound, XGA compression 


500 lumens bright - all thanks to OPT' 


our Optimum Projection Technology. 


Not bad for the world’s smallest projector. 


And as you might expect from Lightware, it’s 


easy to operate and affordable too. Which 


leaves extra money in your budget for other 


things. Say for example, crowd security. For 


a chance to win a Scout of your very own 


call 800-211-9001 or visit www.lightware.com 


UGHTWARL) 


5 pounds 
500 lumens 

XGA/SVGA/MAC compatible 
Video input - TV/VCR/DVD 
$ 2 9 9 5 















Signal Flair 

Handheld GPS navigators are great if 
you can read topo maps and decipher 
the tiny onboard routes on their dis¬ 
plays. But until now there's been no 
way to transmit location data to some¬ 
one else. Garmin's NavTalk, the mar¬ 
riage of GPS receiver and analog cell 
phone, lets you do just that - provided 
your friend has a NavTalk, too. With 
extensive coverage throughout the 
Americas plus millions of miles of 
road maps, the device can guide out- 
of-towners to a new restaurant or pin¬ 
point your coordinates if you're lost 
in the woods. NavTalk: $625. Garmin: 
+1 (913) 397 8200, www.garmin.com. 

Movie Bug 

Like a classic Volvo, this Gateway has 
an appealing boxy shape when it's 
closed. But unlatch the magnesium- 
alloy cover and witness its space-age 
splendor. Weighing just over 5 pounds, 
the FireAnt carries a 300-MHz Pen¬ 
tium II and a 56K modem. The topper, 
though, is an onboard DVD drive that 
lets you bring your own movies on 
a plane and blow off the in-flight 
flick. Battery life is still limited, but 
it's enough for two hours of private 
cinema. FireAnt: $2,599. Gateway: 

(800) 846 2000, www.gateway.com. 

Network In a Box 

Tired of must-flee TV? TiVo wants your 
boob tube to be all that it can be. Based 
on your tastes, the set-top box begins 
taping your top-rated programs on its 
own. Pretty soon you have your own 
network. (Assuming your intelligent 
agent's no smarter than you are.) The 
real draw, however, is its tapeless-VCR 
function, which lets you capture up to 
40 hours of high-quality signal with¬ 
out fumbling for videotapes. Fresh pro¬ 
gramming guides download every day 
at 4 a.m. so you don't have to wait for 
the endless scroll of the Prevue Chan¬ 
nel. And, thanks to the high-capacity 
hard drive and intelligent streaming, 
you can pause and rewind live broad¬ 
casts in progress. TiVo Personal Televi¬ 
sion Service: $10 per month; receiver: 
from $500.TiVo: www.tivo.com. 
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Agfa’s new ePhoto® CL30 digital camera gives you clear, 
sharp pictures with up to 1.5 million pixels of resolution. 
While the new ePhoto CL50 gives you photo-quality 
images with over 1.9 megapixels. 

And neither gives you a headache from learning how 
to use it. If you know how to use a traditional camera, 
you’ll be shooting in practically no time. The software 
makes downloading and using pictures easy, too. 

The hardest part may be choosing which one to buy. 

At $399* the point-and-shoot ePhoto CL30 has an 
optical viewfinder and LCD screen. Filter and lens support. 
And fast downloads with USB. 

The $799* ePhoto CL50 gives you SLR-type automatic 
and manual settings. Built-in flash or sync to external. 
3x optical zoom. High-speed burst mode. Plus up to ten 
seconds of audio recording with every shot. 

Try them out at your nearest dealer. And spend your 
time taking pictures. Instead of learning how. 


AGFA^ 


www.agfahome.com/ephoto 


Learning curve, zilch. 






For the Birds 

Ferocious finches? Bellicose bluebirds? 
As Hitchcock showed us, some fowl 
are best viewed from afar. This tiny 
videocam is the first designed spe¬ 
cifically for remote surveillance of 
feeders and birdbaths.The weather- 
resistant digital CCD cam sends ring¬ 
side images and sounds to your TV 
or VCR. Just string the included cable 
from the 12-inch gooseneck to your 
house and you can watch rare species 
from hundreds of feet away. Or link 
the BirdCam to the Web for a live, fair- 
feathered broadcast from your home- 
page. BirdCam: $399. Logic Product 
Development: +1 (612) 672 9495, 
www. team log ica. com. 



Instrymental 

Like the Teletubbies, it was created 
in the UK and meant for children, 
but once the club scene discovered 
the Little Infinite Frequency Expander 
- well, it took on a life of its own. 
Holding the small wooden gadget in 
one hand, you tweak the eight unla¬ 
beled knobs on top, controlling the 
sound from a deep bass to a screech¬ 
ing high note. Meanwhile, the thing 
in the middle that looks like a Ping- 
Pong ball pulses light and changes 
color to the music. LIFE: £154 ($255). 
TechnoMage: +44 (1597) 822138, 
www. technomage, free serve, co. uk. 

Soft Ware 

Recently rolled out of the labs, the 
Smart keyboard is a natural fit when 
space is at a premium. A quarter-inch 
thick and almost 20 inches long, the 
lithe device can be coiled into a cylin¬ 
der less than 3 inches in diameter. The 
letters are etched in rubber to make 
them abrasion proof, and the keys are 
raised bumps - a little tough to touch- 
type on, at first. But the board is sealed 
with a special material that's impervi¬ 
ous to oil, industrial disinfectants, and, 
more important, water - meaning you 
can email from the comfort of your 
bubble bath. Smart rollable keyboard: 
£69.95 ($117). Magnate Distribution: 
+44(151)242 9500. 

Thanks to David Cohen. 
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LUXURY 


Hand-Selected Leather-Appointed Interior 


6-Speaker, CD Audio System 


Power Windows, Power Mirrors, Power Door Locks 


Power Moonroof with Tilt Feature 


Soul-Stirringly Equipped for $22,100 


©1999 Acura Division of American Honda Motor Co., Inc. Acura, Integra and VTEC are trademarks of Honda Motor Co., Ltd. Michelin and XGTV4 are trademarks of Michelin North America. MSRP for Integra GS-R Coupe excludes 
destination, tax, title and license. Make an intelligent decision. Fasten your seat belt. For more information on the Integra, call 1-800-TO-ACURA or visit www.acura.com 


Luxury and performance come together like never before. 


©ACURA 


The Acura Integra GS-R 


PERFORMANCE 
1.8-Liter, 170-horsepower DOHC VTEC Engine 
Alloy Wheels with Michelin® XGTV4® Tires 
4-Wheel Independent Double-Wishbone Suspension 
4-Wheel Disc Brakes with Anti-Lock Braking System 
Rigid, Computer-Designed, Unit-Body Structure 















SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, 


Brought to you by Winston Box • • 

.16 mg. "tar'', 1.1 mg. nicotine av. per cigarette by FTC method.. ;-<;T. 
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SPORTS WATCH 

SINCE 1860 

SWI'ks MADE 


MIKA HAKKINEN 

1998 FORMULA 1 WORLD CHAMPION. WEST McLAREN MERCEDES 
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$350 million 


Coffee 


$600 million 


Bananas 




$700 million 


Microprocessors 


Costa Rican Exports 


APRIL 


By 2002, advertisers will spend $204 million 


The Real 
MP3 Player 

I t has $10 million in the bank, 
more than 16,000 songs for sale, 
instant name and URL recogni¬ 
tion - but can MP3.com continue 
to dominate a burgeoning music- 
download market? 

“Consumers don’t really care 
about the technology - just about 
what it enables them to do,” says 
the company’s 32-year-old found¬ 
er, Michael Robertson, at work in 
San Diego on a Sunday night. 

“We’re connecting the 90 percent 
of artists outside the system to 
consumers via the Internet.” 

MP3.com is named for the stan¬ 
dard that squashes music files 
down to a manageable size at near 
CD-quality sound. The site lists 
songs for sale and download - 
for personal use only, of course, 
except with the copyright hold¬ 
ers’ permission. Sixty bands and 
1.2 Gbytes of data are added daily. 

Artists own the rights to their 
songs, pick the tunes to feature, 
set pricing, and split all proceeds 
50-50 with MP3.com. 

Such a deal, it hardly needs 
saying, is heresy to the record 
industry. In fact, the Recording 

INTEL 

Top Banana 

S till don't believe in the new economy?Take 
a look at what's happened in Costa Rica over 
the past 12 months. April marks the one-year 
anniversary of the first shipment of microproces¬ 
sors from the first of four production lines at 
Intel's assembly test plant in the other San Jose. 
Already chips have surpassed Costa Rica's tradi¬ 
tional exports, coffee and bananas. In fact, Intel s 
$700 million in exports is double what the nation 
earned from coffee over the same period and 
equal to one-fifth of the republic's annual export 


Help musicians; help yourself: MP3.com impresario Micnaei nooeriwu. 


Industry Association of America, 
whose associated labels manu¬ 
facture or sell 90 percent of CDs, 
claims MP3 promotes piracy and 
tramples artists’ rights (ironic, yes). 

In its quest to become the new, 
friendly face of the industry, the 
company faces one major chal¬ 
lenge: Anyone can sell MP3-com- 
pressed music. And with Lycos 
announcing a megabase of MP3 
links, the rest of the searchcos 
may look to steal eyeballs from 
Robertson’s MP3 portal. None of 
this fazes lead financier Sequoia 
Capital, which also backed Apple 


and Yahoo! Sequoia has invested 
$10 million in MP3.com, possibly 
enough to corner the market. 
“MP3 is a wide-open standard,” 
says Sequoia’s Mark Stevens. “But 
MP3.com is clearly the leader.” 

Meanwhile, the RIAA has 
announced that its Secure Digital 
Music Initiative will roll out by 
the fall. Of course, there’s already 
a new format called MP4, which, 
in one iteration, sabotages sound 
files opened without permission. 
No surprise here, but MP3.com 
also owns the domain MP4.com 
- just in case. - Paul Tullis 


MARKETINGSPEAK 

FUD, Counter-FUD 

T hrow out anticompetitive prac¬ 
tices - the computer industry 
long ago came up with a monopo¬ 
listic term all its own: FUD, for "fear, 
uncertainty, doubt." Pioneered by IBM 
and later embraced by Microsoft, FUD 
is the catchphrase for a strategy used 
to sow anxiety in the minds of poten¬ 
tial customers by insinuating that 
rival technologies are untrustworthy 
and undersupported. 

Linux enthusiast Eric Lee Green 
recently plumbed the concept in a 
paper called "FUD WV (www.linux-hw 
.com/~eric/fud101.html). His most 
original theme: counter-FUD. Red¬ 
mond's antitrust woes and bloated 
upgrades, for example, provide 
bountiful opportunities for scaring 
potential Windows purchasers and 
giving Microsoft, the master of FUD, 
the big FUD-you. 

But be careful, warns Green: 
"Counter-FUD must be employed 
rarely, if at all. Remember, you must 
appear calm, impartial, and factual 
at all times when battling FUD, and 
a lot of counter-FUD makes you 
appear, well, partial." - Todd Lappin 


revenues. Again, that's in one year, 
firing on one of four cylinders. 

None of this is to say Costa Rica's 
new economy is an unalloyed good. 

But the swift and total change wrought 
by Intel in Costa Rica - "a whale in a fishbowl," 
in one exec's memorable phrase - demonstrates 
that even if globalization isn't new, our era of 
globalization is. Consider this: Costa Rica's GNP in 
1997 hit $9.5 billion, while Intel's revenues were 
$25.1 billion. - Brad Wieners 


ONLINE MUSIC 
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Sources: Latin America ’ 
Regional Report, Banco 
Central de Costa Rica; Intel 


























INTERACTIVE 


TV 


Masters’ Plan 

| ater ^' s y ear »TCI will throw the switch on new, advanced digital set- 
™ top boxes in as many as 12.5 million homes.That's when Lee Masters, 
Liberty Media Interactive's president and former head honcho at E!, will 
take center stage, wheeling out more than 10 channels of interactive pro¬ 
gramming. Liberty, the content arm of TCI, also has holdings in 90 net¬ 
works, including the Discovery Channel and Fox Sports. How will this 
ITV bet shake out? After the absorption of @Home and Excite, many are 
wondering if TCI has taken a more Net-centric tack. Here's a look inside 
Masters' mind. - John Geirland 


What is Liberty and TCI's vision of interactive programming? 

It'll be interactivity lite.TV first, and interactivity second.There will be one 
or two interactive features like impulse purchases or instant polling. 

How will viewers navigate the new channels and features? 

We re still working this out. There are two schools of thought regarding the 
first screen a viewer sees. One camp wants the TV screen to be set on the 
last channel you watched.The other camp asks,"Why not have a screen 
showing everything that's available - listings, email, interactive channels 
et cetera?" I fall on the latter side. 

Does AOLTV scare you? 

My understanding is that AOLTV is going to be just a way to surf the 
Web over the television set. We're doing something completely different. 
We're going to create 24-hour-a-day linear cable channels with interactive 
capabilities. 

What's your trump card? 

I'll probably burn in hell for it, but gambling strikes me as a terrific business. 


Lee Masters. The future of television is more television. 


BROADBAND 

Why AOL Always Wins 

veryone is crowing about AT&T’s 
forays into high-speed data delivery 
and cable TV. To be sure, it’s a coup for a 
telco, but what most people forget is that 
what’s good for bandwidth is also good for 
America Online. 

Take January’s deal linking AOL’s mighty 
marketing power with Bell Atlantic’s high¬ 
speed DSL offering. This sent a very sim¬ 
ple message: AOL needs DSL and cable 
Internet connections to continue growing. 
The company’s 1 million-plus dialup con¬ 
nections provide the bulk of its revenues, 
but they also eat up much of what they 
bring in. And with flat-rate pricing driving 
usage up, the modem business model is 
only getting worse. 

The crafty escape for AOL is moving 
subscribers away from dialup modems to 
solutions like cable and DSL. Not only are 
these networks technologically superior, 


but they also provide a tremendous new 
revenue opportunity. While America 
Online offers monthly service without 
an Internet connection for $9.95, the 
Bell Atlantic/AOL package is expected to 
sell for about $40 per month. Will Bell 
Atlantic get to see the entire $30 differ¬ 
ence? Not likely. As a result, AOL gets both 
a high-speed service package and higher 
gross margins. 

Despite AT&T’s attempt to lock up the 
cable Internet market by scarfing up TCI 
(and by extension ISP @Home), don’t 
expect Steve Case to be left holding the 
bouquet. Given AOL’s Joe Six-Pack cus¬ 
tomer base, the company should move 
into the cable market soon. Once it does, 
look out: No one is better at pushing its 
product into living rooms. And when push 
comes to shove, America wants its AOL. 

- Tim Barkow 




21st Century Radio 


The year 2000 is a few lunar cycles away, and shortwave 
conspiracy theorists are flogging their paranoia at a 
millennial-fever pitch.To heck with Art Bell, the host 
of a long-running anything-goes talk show. If you pre¬ 
fer your Dealy Plaza puzzles with more knots and 
fewer nuts, tune in to 21st Century Radio (check out 
www.21stcenturyradio.com, or dial in satellite C-5, tran¬ 
sponder 3,63.6 MHz), hosted by Bob and Zoh Hieron- 
imus. Their adept use of a bullshit detector allows them 
to stretch the truth without breaking the bounds of 
reality - or your attention span. - Mark Frauenfelder 
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Sixty-two percent of alcohol-product Web sites use promotions designed to attract underage drinkers (Center for Media EducatiofjfJ Eighty percent of Net users say online news is as 



Crash Course 


S mash! You drive head-on into a tree. Bang! Your 
air bag inflates. Whew! You live. 

You hope. Air bags have developed a bad rep 
for crushing children and small adults with their 
fast and furious inflation. As a result, the National 


Highway Traffic Safety Administration has ordered 
stricter standards for occupant protection and 
safety. Under a new ruling, auto manufacturers are 
required to begin phasing in advanced air-bag 
technology that may include occupant-weight 


sensors in the seats and variable-rate inflators 
behind the bags by 2002. 

Until then, here's a look at today's state-of-the- 
art explosion waiting to happen right under your 
nose. - David Pescovitz 



Crash sensors 

The determination of 
whether or not to deploy 
the air bag is made by 
electromechanical 
devices or, increasingly, 
microelectromechanical 
systems. Sophisticated 
algorithms in the air bag's 
control microprocessor 
analyze the MEMS signal 
and determine within 20 
milliseconds whether to 


Air bag 

Dusted with cornstarch 
to ease opening, a stan¬ 
dard driver-side air bag 
holds about 60 liters of 
gas, which is released 
through exhaust vents 
facing away from the 
occupant less than 2 
seconds after the nylon 
bag is deployed. 


Steering wheel cover 

Folded inside a central 
steering wheel cavity, 
the deployed air bag 
bursts through its cover 
at 100 to 200 mph, fully 
expanding within 50 to 
70 milliseconds of impact. 



complete the air-bag 
firing circuit. 


A tiny silicon mass inside 
the microelectromechani¬ 
cal system is mounted on 
tethers that form a spring. 
As the mass moves back 
and forth along the axis 
of acceleration, its force is 
measured by electronics 
that sense small changes. 


Inflator housing 

The pyrotechnic inflator 
housing is generally 
fabricated from light¬ 
weight aluminum or 
stainless steel. 


When the crash-sensing 
circuit is completed, an 
electrically triggered 
igniter initiates a chemi¬ 
cal chain reaction that 
sets off sodium-azide fuel 
pellets. 


Sodium-azide pellets or 
disks break down to 
rapidly produce a large 
volume of nitrogen gas. 


Diffuser 

A diffuser cools and filters 
the nitrogen gas as it's 
expelled from the inflator 
to fill the air bag. 
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Ranking Tendency 


Apple's Turnaround 


Life Expectancy 


12 months 


Thanks to strong iMac sales, Steve Jobs is insanely great again, and 
accolades in the trades have called Apple's reversal of fortune every¬ 
thing from a "rebound" to "the Second Coming."The next iMac attack 
promises new lollipop laptops, a more serious series of professional 
machines,and a wireless handheld dubbed the iPad.Though it's hard to 
argue with five straight profitable quarters, Apple's teal-colored turn¬ 
around is saddled to a single product line - built on an aging operating 
system. And it's just a matter of time before iMac imitators send in the 
clones. Can Apple find more new things, in Jobs's words,"complemen¬ 
tary to its core"? Memo to Steverino:Think different. 


| Vertical Portals 

The inescapable portal has spawned a buzzword even more upwardly 
mobile, a strain of Web gateway that offers deeper, more specific content 
focused at a narrower, more devoted audience.These vertical portals - 
from the campus-centric animalhouse.com to the fertile AgriMall.com - 
take one-stop shopping a giant leap forward, concentrating ecommerce 
choices for individual buyers and the booming business-to-business 
market. Other ventures, like Epicentric, aim to seamlessly straddle corpo¬ 
rate firewalls, serving up in-house documents and a range of external 
services. Of course, users aren't the only ones caching in. As a vertically 
minded portal-keeper told Ad Age,"We use our content as filters to pre¬ 
qualify customers." One logical system extension: a Web-based Channel 
One aimed at 401 (k) wage slaves instead of K-12 students. 

Business Intelligence Software 

Are you a knowledge worker lost in a sea of data? Could be all you're 
lacking is business intelligence.The designated successor, er, complement, 
to enterprise resource planning products,aka ERPs,the new breed of 
software offers up-to-the-minute analysis of companywide data - at long 
last putting killer reports at your fingertips.Translation: It spits out even 
more numbers.To their credit, tools like Weblntelligence and PowerPlay 
move a long way toward "zero latency," that mythic hyperefficient data 
warehouse in which everyone from senior VPs to stock boys can get what 
they need to know now. Which seems to underscore a simple truth: 

The ultimate business intelligence comes from HR, not IT. 


3 


18 months 


2 


9 months 


Cool Site of the Day 


1 decade 


A revolutionary concept, according to conventional wisdom, takes five 
years to mature. Back when the graphical user interface portion of the 
Internet was taking baby steps, the Cool Site of the Day was popular in 
the best sense of the word, a synergistic celebration of innovators and 
newbies alike - on the Web! Like many early arbiters of being digital, 
the site slid down the slippery slope from mainstream success to post¬ 
cool.The commodification of Cool™ culminated with the purchase of 
CSOTD last summer by the deep-pocketed (and aptly named) C Notes 
Interactive.True cool may be fleeting, but hype is forever. 


- Jesse Freund (with a shoutout to Steve G. Steinberg) 


NET SPORTS 

Total Xtreme Immersion 


T he noise about San Francisco's 
Quokka Sports ( www.quokka 
.com) - known best for its coverage 
of the 1997-98 Whitbread and'98-99 
Around Alone sailing races - might 
make you think the company has 
already gone public and established 
itself as the undisputed champion of 
online athletic programming.The 
IPO story could happen soon - CEO 
and president Al Ramadan says an 
offering "is not out of the question 
in 1999." But the rest of the tale - 
building what Ramadan calls "The 
Wide World of Sports of digital 
media" - is in prologue. 

Ramadan, an Australian, comes to 


tion staff, the nucleus of a team 
Ramadan says will move over the 
next several years toward continu¬ 
ous programming that could feature 
a wider selection of undercovered 
sports. On that path, Quokka has 
created the corporate site for the 
International Olympic Committee, 
and Ramadan says the company's 
talking to potential partners for a 
piece of the 2000 Summer Games in 
Sydney. The next event on the com¬ 
pany's schedule is the Marathon des 
Sables, a 150-mile foot race across 
the Sahara. Ramadan promises to 
carry live feeds from runners' heart- 
rate monitors. 



The Olympic Movement 

»i 


Le Mouvement Olympique 


media with a resume blending high 
tech and sport - most notably in his 
work as a technology director for 
oneAustralia, a boat that raced in 
the 1995 America's Cup. He sums up 
Quokka as delivering an "experience 
through the minds and the hearts of 
the athletes" - a description that 
makes you wonder whether you can 
stream the agony of oxygen debt. In 
practice, Quokka Sports Immersion 
is real-time data, news, first-person 
accounts from ships and sailors, and 
mind-intensive media. 

Quokka's concept has drawn 
$37 million in three rounds of 
investment from partners like Intel, 
BancBoston Robertson Stephens, 
and MediaOne Interactive Services. 
The money has built a 140-person 
management, editorial, and produc- 


Ramadan sees Quokka's race as a 
long one in which TV/Net conver¬ 
gence and wider consumer access to 
bandwidth and processing power 
create ever greater opportunity. 
That's one reason for investor enthu¬ 
siasm. Another: On the Net, Quokka 
is competing mostly against itself. 
Even the most ambitious sports sites 
have only nibbled at the edges of 
the you're-in-the-cockpit immediacy 
Quokka is aiming for. TV is another 
matter: Disney's ESPN2 stands out 
for its tech-smart coverage of events 
the broadcast networks wouldn't 
dream of scheduling - The X Games, 
America's Cup, and Eco-Challenge, 
for instance. Upshot: Quokka's chal¬ 
lenge lies ahead, when it confronts 
competition in the coming converged 
world. - Dan Brekke 
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Digital Designer 

Name: Ness Bye 

Job Description: Maximize a company’s internal communications 

—— . —J- by custom designing intranets based on their 

f specific needs. 




Experience: 

Helped a major supermarket chain improve the 
ease and speed of internal communications via a 
new intranet design they can update themselves. 

Pet Peeve: 

People who think “intranet 
interchangeable. 

’’and “Internet” are 

iPhone: 

1 800 IBM 7777, ask for Services 

Web: 

- r — ■- - - 

www.ibm.com/services/info 



IBM Global Services 

People who think. People who do. People who get It. 
J business people 


IBM. the e-business logo and People who think. People who do. People who get it. are registered trademarks, trademarks or service marks of International Business Machines Corporation. ©1999 IBM Coro 









By the time the major telcos 
get around to competing 
in developing nations, 
Monique Maddy may 
already run the game. Her 
company, Adesemi Commu¬ 
nications, offers a $30-a- 
month pager-voicemail- 
phonecard package called 
Adesephone in Tanzania. 
"For the millions of people 
who make $200 to $1,000 
per month, this is the first 
affordable phone service," 
she says. Adesemi is expand¬ 
ing into the Ivory Coast, 
Ghana, and Sri Lanka by 
acquiring local telcos. Com¬ 
munications for the masses 
is a lofty calling, but "we're 
not doing charity work," 
Maddy insists."We intend 
to make a lot of money." 

- Paul Boutin 


"Computers are the only 
aspect of the entertainment 
business that is getting 
better and cheaper," says 
Douglas Trumbull. "Writers, 
actors, and directors aren't." 
Trumbull, who nabbed an 
Oscar nomination for his f/x 
work on 2001: A Space 
Odyssey, is launching the 
Entertainment Design Work¬ 
shops newfangled digital 
production studio."lt's pos¬ 
sible to produce all kinds of 
media with a high percent¬ 
age of digital content," he 
says. In addition to film,TV, 
and games,Trumbull (with 
help from Hitachi) plans to 
create the world's first all- 
electronic ride/film simula¬ 
tors. Imax will distribute 
the new attractions in late 
1999. - Paula Parisi 


Mousseketeer 

Richard Wolpert, the for¬ 
mer Disney Online president, 
has moved on. You might've 
expected his next stop to be 
a bit more bit-based than 
grocery giant Yucaipa, but 
with his new partner he 
plans to launch an ecom- 
merce effort called Check- 
out.com in May."I'm going 
to take Yucaipa's experience 
with billion-dollar deals and 
apply it to the Internet," says 
Wolpert. Hey, at least Yucaipa 
ain't hawkin'fish oil. Then 
again, with Peapod and 
NetGrocer, the online food 
business already looks 
crowded."! can say explicitly 
that we're selling traditional 
consumer goods, not gro¬ 
ceries,"Wolpert replies, 
offering a circumspect pre¬ 
view of the ecommerce 
venture. - Jesse Freund 


"Being an immigrant 
woman in the US is chal¬ 
lenging," says Iranian-born 
Roya Zamanzadeh l got 
tired of fighting and decided 
to work for myself."Today, 
Zamanzadeh is the CEO and 
cofounder of Pear Transme¬ 
dia, a multimedia and Inter¬ 
net design, marketing, and 
manufacturing boutique. 
Her client list includes 
Bugle Boy, Sony, W3 Design, 
and Wet Feet Press. But her 
company devotes equal 
time to volunteer efforts. 
Pear runs several pro bono 
projects - including her 
labor of love, ZAN, a net¬ 
working hub for Iranian 
women in the US, and sites 
that advocate homeless 
rights and host AIDS sup¬ 
port groups. 

- Karen Solomon 
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MUS READ 

Association) Fifty percent of US county governments still have no plan to address the Y2K problem (National Association of Counties) Jobs demanding science or engineering expertise 



on Watch 


Data Sponge 


Silly slang for a handheld scanner. 


eBay Effect 


The rise in a company's stock 
after announcing the addition of 
auctioning to its online offerings. 
Ticketmaster and Sharper Image 
both enjoyed the eBay effect. 


kaeneration Lap 


The overtaking of baby boomers 
by their more technologically 
savvy offspring.The idea of a 
generation lap has been articu¬ 
lated by many who believe that 
the "Net generation" has an 
innate, magical relationship with 
information technologies. 


Pic Post 


A free porn supersite on which 
adult sites post banner ads and 
links to images each day.The pic 
post gets content, users get lots 
of free dirty pictures, and partici¬ 
pating sites get, urn, exposure. 


Spendorphins 


The pleasure proteins that seem 
to be released during a shopping 
frenzy. Coined by Martha Barnette 
in Allure magazine. 


QUAKE’S LEGACY 

id’s Identity Crisis 

T he red Ferrari is idle, id Software’s John Carmack 
simply doesn’t have much time for tearing up 
Dallas’s LBJ Freeway - he’s retooling his famed 
game engine in preparation for the release of the 
latest Quake sequel. 

With the rollout of Quake III Arena for Windows, 
MacOS, and Linux this spring, Carmack is taking a 
big risk - ditching the first-person formula that has 
defined his $28.3 million company. “Being safe all 
the time isn’t necessarily the best path,” he explains. 

The way id’s cofounder sees it, Doom and Quake 
suffered from catering to the conflicting demands of 
single-player and multiplayer gaming. Arena focuses 
solely on multiplayer death matches on the Net. 

“We definitely are going to lose some people here,” 
admits the lanky coder, “especially those who like 
the more calculating single-player style.” 

Carmack promises that Arena will play like noth¬ 
ing else. While most of the advances, like a new 
networking scheme, are under the hood, “People will 
notice the curved, organic surfaces, which weren’t 
possible in previous polygonal worlds.” 

Tim Sweeney, president of Epic Megagames and 
lead programmer of first-person game Unreal , agrees: 
“id is largely focusing on increasing polygon counts 
- the smooth, curved surfaces in the Quake III Arena 
screenshots look awesome.” 

In many ways, Carmack had to innovate. With 5.5 
million copies of Doom and Quake distributed, the id 
franchise is the most successful in gaming history. 

But today, a lot of companies make Doom knockoffs. 



Changing gears: John Carmack overhauls Quake. 


And though few can match Carmack’s skill, advances 
in hardware mean fewer programming tricks are 
needed to make a kick-ass kill zone. 

“The guys at id are taking a risk,” says Mike Wil¬ 
son, former id exec and current CEO of game pub¬ 
lisher Gathering of Developers. “They might sell 
more units if they’d back down on the tech a bit, 
but that’s not the id way.” 

Carmack has always bet future profits on better 
technology. And whether or not Arena breaks new 
sales records, Wilson believes it’s sure to break new 
ground. “Carmack has no peers,” he says. “Period.” 

- Tom Claburn 


Ion Storm: Doomed? 


Y2.038K Bug 


Another time/date bug - this one 
will cause counters on certain 
legacy systems to leap back 136 
years when January 19,2038, 
rolls around.The relevant code 
may no longer exist in 39 years, 
but then again, two-digit dates 
once seemed a harmless tempo¬ 
rary fix. 

Tip o'the lineman's hard hat to 
Paul Boutin, Bowen Dwelle,and 
Marjorie Ingall. 

- Gareth Branwyn 
(jargon@wired.com) 
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P ublish or perish. If the academic creed held true for the 
gaming industry. Ion Storm would be on its last life. 

When John Romero left id Software in late 1996 after design¬ 
ing the smash hit Doom, he scored a rumored $25 million 
from publisher Eidos. His new company, Ion Storm, moved 
into the glass-roofed penthouse of the Chase Tower in Dallas 
and launched a publicity campaign that turned Romero into 
an industry poster boy. He promised that Ion's first game, 
Daikatana, would redefine the term "best-seller." 

Three years later, Daikatana is almost 18 months late. Pre¬ 
views have been mixed at best, and more than 50 employees 
have left the company. 

At the very least, a rumored $12.5 million buy-in by Eidos 
would've made a few employees rich. But so far that deal has 
failed to materialize. Now, the pressure is on. According to 
Romero, the game will ship this spring. 

Whether it does or not, Ion Storm's most successful product 
to date may well be John Romero. - David Pescovitz 
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INTRODUCING THAT SPECIAL SOMEONE 
YOU’VE BEEN LOOKING FOR. 


That special someone is your CDW account 
manager, a Direct Solutions Provider assigned to 
you personally. He’ll use his expertise to help you 
select the right top name brands in PCs, peripherals 
and software - brands like Compaq, IBM, Toshiba, 
Hewlett-Packard, Cisco and Microsoft - 
and build a custom-configured solution 


that’s right for your business. Finally, a one-stop 
resource for everything you need, including great 
savings in time and money. It’s exactly what you 
should expect from a billion-dollar, FORTUNE® 1000 
company. So call 888-239-7315 or visit www.cdw.com 
to meet your personal account manager. 
And begin a rewarding new relationship. 



Computing Solutions Built for Business™ 

888-239-7315 www.cdw.com 


© 1999 CDW Computer Centers, Inc. 
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are increasing at triple the rate of other occupations {Progressive Policy Institute) IBM was granted 2,657 patents last year - more than any other US company - up 54 percent from 1997 


BIG BLUE BN THE MOVE 

R&D Into Dollars and Cents 


D espite a staid, men-in-blue image, IBM's 
R&D labs have always generated bleeding- 
edge ideas. Copper-wire microprocessors, RISC 
processors, and DRAM memory chips were all 
invented there. But too often it was other com¬ 
panies - Sun, Intel, Motorola - that profited 
from these innovations. 

"We used to have fights over one esoteric 
semiconductor design versus another," recalls 
Paul Horn, a 17-year Big Blue veteran who heads 
IBM Research."We had great research that didn't 
fit with our manufacturing plans." 

That changed when Lou Gerstner became 
CEO in 1993 and started agitating the test 
tubes. Gerstner immediately chopped $1 billion 


from the R&D budget (the current budget is a 
still-healthy $5.5 billion) and then asked the 
division to focus less on pure research and more 
on ideas that had a chance of becoming salable 
products. Researchers were paired with product 
developers to find solutions to real-world prob¬ 
lems. Today, at least a quarter of IBM's 2,900- 
strong research staff in its eight worldwide labs 
works directly with customers. 

This approach has generated results. Take 
voice recognition. IBM spent decades trying to 
get computers to understand human speech. 

In the old days, this research surely would have 
languished in the laboratory. Now the tech¬ 
nology is found in IBM's inexpensive off-the- 


shelf ViaVoice software. 

But voice recognition is peanuts compared to 
the company's disk drive business. Despite hav¬ 
ing invented the hard drive, IBM had no PC disk 
drive division until 1994.Today, thanks in part 
to new research into magnetoresistive heads, 
the unit generates $2.5 billion in revenue - 
about 3 percent of IBM's total sales. 

But, hey, it's not all big ideas. In addition to 
disk drives, IBM's Nobel Prize-studded research 
team (five laureates) is building nano-scale 
integrated circuits. 

So what's that vaunted brain trust up to now? 
Take a quick tour of the R&D sandbox below. 

- Kambiz Foroohar 



Paul Horn: IBM's bio/nanotechnician. 


Inside IBM’s Lab 


Roentgen 

Seeing is believing with IBM's proto¬ 
type 200-pixel-per-inch flat-panel 
LCD. Project manager John Ritsko 
boasts that this ultrahigh-res display, 
code-named Roentgen, offers more 
than 5.2 million full-color pixels, 
almost seven times greater than the 
average CRT display. In fact, Roent¬ 
gen's resolution is better than most 
types of offset printing.The display 
weighs in at 20 pounds and uses half 
the power of a standard 18-inch CRT. 
While Roentgen will be pricey (Ritsko 
won't speculate on cost, but the 
smart money says at least $5K), this 
dazzling screen will be worth it for 
inspecting onscreen X rays, desktop 
proofing, and electronic blueprinting. 


Quantum Crypto 

Developed by quantum information 
manager Nabil Amer, Big Blue's 
quantum crypto system uses physics 
instead of math to churn out uncrack- 
able code.To cloak a message, scien¬ 
tists embed the crypto key into a 
stream of photons by oscillating the 
light particles in different directions. 
This process allows encryption keys 
to be exchanged over insecure net¬ 
works (a telephone, for example) 
because the system doesn't depend 
on the code itself for security. Since 
by definition a quantum state can't be 
observed without disturbing it, any 
tampering would scatter the pho¬ 
tons and the receiver would know if 
someone had hacked the message. 


FLASH 

Strange as it sounds, IBM is doing 
biotech.The latest project of the 
Computational Biology Center, called 
FLASH (Fast Look-up Algorithm for 
Structural Homology), helps scien¬ 
tists hunt for new drugs or killer 
genes. Rather than sifting through 
chunks of data one item at a time, 
FLASH indexes an entire database 
and determines the best place to 
begin searching for a match. A newly 
discovered DNA sequence, for exam¬ 
ple, can be compared to a database 
of sequences whose functions are 
known. When similarities pop up, 
scientists are clued in to the role the 
new sequence plays in a cell, and a 
new drug may soon follow. 


Millipede 

Millipede project leader Gerd Bin- 
nig's idea for improving storage 
capacity involves tossing out the old 
magnetic meme in favor of a mechan¬ 
ical - or, in this case, nanomechanical 
- alternative. Binnig and company 
hope to replace the CD-ROM drive 
with a miniature Mylar disc that 
spins under a bank of microscopic 
cantilevers, each equipped with a 
silicon tip about 10,000 times thinner 
than a human hair. When an electric 
pulse is fired through a lever, it burns 
indentations into the Mylar. Later, 
the same tips read the dents.The 
prototype offers a read-only capacity 
100 times the volume of an average 
CD-ROM. 
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- Hal Stucker 
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A Delta Air Lines 


ON TOP OF THE WORLD' 



"We'll go when the kids are in camp." ^ 


"We'll go when the kids are in college." 


"We'll go when the kids are in labor." -1998 


Delta SkyMiles® never expire*, because vacation plans do. 

Frequent flyers take infrequent vacations. So we make and from a new domestic partnership with United Airlines, 
sure your Sky Miles will always be waiting patiently for you to At Delta, we'll do everything we can to make 
catch up with your vacation plans to whichever of Delta's over your business travel convenient and rewarding. 

350 destinations in 60 countries^ worldwide you'd like to visit. And when you finally put down your work and 

And we have lots of ways to help make those plans come true. relax, we want to be there for you again. To 

You can earn SkyMiles from over 40 Delta partners worldwide /earn more, call 1-800-323-2323. 

Call your Travel Agent or Delta Air Unes at 1-800-221-1212, or visit us at www.deita-air.com 



*Members must take at least one qualifying Delta or Delta Connection® flight with the purchase of a fare that is eligible for mileage credit at least once every three years. All standard Delta SkyMiles 
program rules and conditions apply. '•'Based on cities served by Delta, Delta Connection and Delta's Worldwide Partners®. ©1998 Delta Air Lines, Inc. 
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(US Patent and Trademark Office) Asked their opinion of the nation's best companies, Americans ranked Microsoft first, IBM second, and Disney twentieth (Louis Harris & Associates) 



NETWORKING 

Hype Dream 

N o one says Bluetooth is a bad idea, but if you haven't heard of the 
wireless standard, which touts itself as a "liberation of communica¬ 
tion" and an "end to wires," you ain't missing much yet.The first prod¬ 
ucts carrying the radio-frequency transceivers won't come out until 
year's end, and even then it will take an office full of Bluetooth copiers, 
printers, desktop PCs, and servers to make the system really hum. 

Five founding members, including Intel and Ericsson, formed the 
Bluetooth Special Interest Group in early 1998.SIG's mantra states that 
Bluetooth will let multiple devices connect simultaneously within a 
30-foot range of one another by sending short bursts of radio waves 
- no wires needed. And because Bluetooth relies on radio-frequency 
networking, it works through walls and supports multiple point-to- 
point connections. 

Shortly after SIG made Bluetooth official, the hype machine kicked 
into overdrive: Mobile Computing praised Bluetooth as the "best future 
technology,"and geek guru Andrew Seybold called the adoption of 
Bluetooth a "no-brainer." 

Now, almost a year later, the companies that signed on to develop 
Bluetooth products are cagey about giving hard dates."We want to 
make sure what we deliver meets expectations," says Simon Ellis, head 
Bluetooth wonk for Intel. Gary Elsasser, Toshiba's vice president of prod¬ 
uct planning, is equally vague, talking mostly about "goals" instead of 
actual products and specific compatibility. Meanwhile, Ericsson, Nokia, 
Toshiba, IBM, and some 300-plus other companies under the SIG 


High-wireless: Intel and Ericsson's death-defying stunt 


umbrella could easily spend more than $100 million on R&D. But even 
with that big investment, Bluetooth is no slam dunk."The marketing 
side might be setting expectations too high," says Andrew Till, a tech¬ 
nology strategist for SIG member Psion Dacom."And the tech guys 
cringe when they hear that kind of stuff." - Kevin Hogan 



FREE SOFTWARE 

The Open-Source eCosystem 


s he stands in front of a whiteboard 
littered with Xs and Os, it isn’t hard to 
picture Alex Daly 16 years younger as a foot¬ 
baller at the University of Miami. Except, 
instead of a jersey, he’s wearing a poplin 
dress shirt. And in lieu of game plays, he’s 
spewing jargon worthy of an august hacker. 



Cygnus honcho Alex Daly: Take my OS , please. 


“We want to be the Linux of embedded 
systems,” says the Cygnus Solutions presi¬ 
dent and CEO. 

Cygnus, a $20 million software-develop¬ 
ment tools firm based in Sunnyvale, Califor¬ 
nia, is making an offer manufacturers are 
finding tough to resist. That proposal is 
eCos. And the source code for this embed¬ 
ded OS can be downloaded at www.source 
ware.cygnus.com. Compared to the desktop 
OS market, where Windows reigns, embed¬ 
ded systems are a mishmash of standards. 
Wind River and ISI lead the market with 
about 8 percent share each. Microsoft is 
close behind. But roughly half of all device 
makers - not wanting to pay royalties or 
unhappy with off-the-shelf systems - build 
their own OSes. 

It’s these companies that Cygnus is tar¬ 
geting. So far, the eCos source code has 
been downloaded more than 10,000 times, 
and 14 major firms, including Motorola, 


Toshiba, NEC, Panasonic, and Toyota, plan 
to use it in products ranging from cell phones 
and cars to Internet routers. 

Of course, Cygnus plans to make money by 
selling support and pro tools. After all, says 
marketing VP Scott Petry, the open-source 
business model comes down to support: 
“Toyota is not going to stake its next-genera¬ 
tion car on something it downloaded from 
the Net.” 

Despite the appeal of open source - pro¬ 
grammers and manufacturers flock to its 
unfettered access to code and the ability to 
fine-tune features - eCos is the new kid on 
the block. “If you’re using Wind River, you 
won’t jump to eCos right away,” says For¬ 
rester Research’s Carl Howe. 

But Daly believes the proprietary model 
is breaking down. “Open source is a new 
world order,” he says. “In five to ten years, 
people will say, T can’t believe they used to 
do software any other way.’ ” - Amy Johns 
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i iming is everytning. In the world of investing, twenty minutes can make 
you —or break you. That’s why E*TRADE® provides real-time quotes — 
absolutely free. And not just for our customers, but for anyone who asks. 
No wonder everyday more people entrust their hard-earned money to the 
one place with more tools, more research 1 , more value: 

E*TRADE® Still from $14.95 a stock trade. Isn’t it time 
you looked out for number one—with the number one place to invest online? 


E*TRADE I 
Advantage 

No. I 2 





Someday, we’ll all invest this way.® 


WWW.etrade.com * aol keyword:etrade * 1800 ETRADE 1 


f 10x more tools and research than previous generation Web site. Nasdaq, limit, and stop orders are $19.95. For listed orders over 5,000 shares, add 10/share to the entire order. 

Add $15 for broker-assisted trades. Direct modem and touchtone connect fees are 270/minute, but with a credit of 12 free minutes per trade, you may pay nothing. E*TRADE® rated #1 online investing 
site by the Lafferty Group in their October 1998 Web-based Financial Services Report. E*TRADE® rated #1 online broker by Gomez Advisors’ 3rd & 4th quarter reports on Internet brokers, issued 
8/12/98 & 11/19/98 respectively. Gomez Advisors is a leading independent authority on online financial services. ©1999 E*TRADE® Securities, Inc. Member NASD, SIPC. 
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ISUZU 


Powered by a 215 hp, 3.5- 
liter, 24-valve, direct igni¬ 
tion, DOHC V6, the Isuzu 
VehiCROSS is loaded with 
technical innovations. An 
advanced TORQUE-ON- 
jDEMAND® four-wheel drive 
system senses driving 
{conditions and automatically 
adjusts the torque balance 
between both front and rear 
wheels. This, coupled with a 
limited-slip differential and 
four-wheel ABS, assures 
consistent all-weather 
traction. The VehiCROSS 
(features an industry first for 
(a production vehicle: rally- 
type extruded aluminum 
(shock absorbers with 
attached expansion cham¬ 
ber, to help keep shocks 

(cool during high perfor- 

I 

mance driving. With a roof- 
amounted detachable antenna, 
integrated headlamp with 

{ marker lights, airplane-type 
gas filler and reclining 
Recaro® front seats, 
( VehiCROSS styling is suited 
Ito the new millennium. 


©TORQUE-ON-DEMAND is a 
registered trademark of Borg- 
Warrter Automotive, Inc. 









800 726 2700 / www.gofarther.com 

















CA ON 


10 GOVER NMENT EXPERIMENTS 

AT AREA 51 


There’s no conspiracy here, just the 215 horsepower Isuzu VehiCROSS. Kept 
earthbound by rally-sport inspired shock absorbers and a patented terrain¬ 
sensing Torque on Demand'* 4-wheel drive system that can anticipate wheel 
slippage. Inside, the performance continues in the form of leather Recaro” 
seats. Basically, it’s what happens when a bunch of engineers that don’t 
make plain old cars read too many sports car magazines. And with only 2500 
VehiCROSSes available, we can’t confirm you’ll get one, only that they exist. 


©1999 American Isuzu Motors Inc.“Go farther" is a trademark of American Isuzu Motors Inc. Torque-On-Demand is a registered trademark of Borg-Warner Automotive, Inc. 
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Wherever you go, here we are! 


photos: Courtesy of Alpine Electronics 


With more than a dozen computers on board, the smart cars of the new 
century do more for drivers than ever before. Busy executives should sit up and 
take notice: in-dash, voice-activated computers that take memos, check traffic 
conditions, and read email are requisite for the fast-paced professional. Parents 
should take a look at new backseat entertainment systems that make road trips 
fun again. Commuters who log too many miles on the road will appreciate 
sensor-based seat cushions and smart cruise control that automatically 
maintains a safe distance from the car ahead. And, of course, anyone who has 
worked hard to afford the best will want to own the finest technologies the 
industry has to offer, from satellite navigation systems to protective seats that 
react in a crash before their occupants do. 

Equipped with these neoteric comforts and high-tech tools, the cars of 
the year 2000 redefine driving. For an exclusive buyer's guide to the cutting- 
edge automotive technologies of the next millennium, read on. 

I am NOT lost ... 

Using a combination of global positioning system (GPS) information, CD-ROM 
maps, and cellular phones, today's automotive navigation systems mean that 
you'll never have to ask for directions again. 

One of the first to debut was GM's proprietary system, OnStar. This 
human-based service combines an onboard GPS receiver with a hands-free 
cellular connection to a dedicated operator. When the terrain begins to look 
unfamiliar, the driver pushes a button and is instantly connected to an OnStar 
representative who, thanks to the GPS receiver, knows where the vehicle is 
and can provide navigation and routing assistance. In addition to helping you 
find your way, OnStar can summon roadside assistance, remotely unlock doors, 
track stolen vehicles, locate nearby convenience services, and notify 
emergency services when the vehicle's airbags are deployed. 

Another system offered on a number of luxury cars replaces the human 
operator with a computer and onboard display. Drivers type in a 
destination and a map appears on the in-dash screen. A synthesized voice 
provides turn-by-turn directions, which lets drivers watch the road instead of 
hard-to-read maps. 

Not all systems are equal, however. "BMW's GPS navigation system 
offers tremendous flexibility," says Rob Mitchell, product communications 
manager for BMW of North America. "On-screen information can be 
displayed as a map with a moving cursor to show progress, or as written, 


Get Found 

Alpine TME-M006SA GPS 
gets you there. 


Although several manu¬ 
facturers have had suc¬ 
cess with alternative 
fuels, electric cars, and 
newer engine-and-bat- 
tery-powered hybrids, 
there are still multiple 
cost and performance 
issues to overcome. 
Accordingly, we may 
have to wait for the per¬ 
fection of fuel cell tech¬ 
nology before we finally 
kiss the internal com¬ 
bustion engine goodbye. 
In the meantime, how¬ 
ever, the desire to go 
green has yielded some 
impressive results. 
Computerized engine- 
control modules (ECMs) 
help maximize power 
while reducing fuel con¬ 
sumption and exhaust 
emissions. ECMs use 
sensors to measure 
everything from outside 
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OnStar® is an innovative; 
in-vehicle communications; 
system that uses GPS 
technology to provide: 
an extra measure of safety, 
security and convenience: 
to tens of thousands of; 
subscribers each day. 

From life-threatening emer¬ 
gencies (when response: 
time is critical) to simple: 
requests for dinneri 
reservations, wherever you; 
go an OnStar Advisor is; 
always there to help. 

OnStar service is available; 
on a wide variety of General; 
Motors® vehicles. It utilizes^ 
a voice-activated, hands-; 
free communications; 
system and offers remote; 
door unlock, stolen-vehiclej 
tracking, roadside assis¬ 
tance, automatic notifica 
tion of airbag deployment, 
and route support. 

Call OnStar at 

1 - 8 0 0 - O n S t a r - 71 
11-800-667-8277) 
or visit www.onstar.com 

















































Help them plan a trip to Arizona. 


Call them when their air bags went off. 
(Their car sent a signal to OnStar.V 

Make sure they were all right. 

(They slid into a nest of rattlesnakes) 

Wherever Frank and Shirley went, OnStar was sure to - .• offer to send an ambulance. 



Check their engine by remot e 
(From 1,000 miles away.) 

Pinpoint their exact location 

Order a tow truck. 

Get them a cab to the hotel 

Notify their insurance carrier 
(At Shirley's request ) 

Suggest a great Mexican restaurant 

Get them to 1-40. 

(After Frank got lost.) 

Get them tickets to a baseball game 

Find the nearest gas station 

Warn them about road detours. 


Call when their car was stolen 
(And help the police track it.) 

Contact them after the car was recov ered. 

Unlock their car doors by remote. 

(Frank locked the keys in the car.) 

Tell them Tucson will be sunny and 8o° 


How will you use it? 



Wherever you go, here we are. 


The one-touch connection to people who can help ™ Call 1-800-ONSTAR-7 or visit www.oristar.cotn. 





detailed instructions, complete with the exact mileage to each turn and 
a pictorial diagram of the turn itself," he explains. "Meanwhile, the spoken 
directions count down the distance to each turn as the driver approaches, 
which is particularly useful in a dense urban environment." According to 
Mitchell, the BMW system also integrates information from wheel speed and 
vehicle-positioning sensors for added accuracy in pinpointing the car's location 
to within 30 feet. 

In the aftermarket category, navigation devices such as Alpine's 
Advanced Route Guidance System, Travel*Star GPS by Ultradata Systems, Inc., 
Maptech's Terrain Navigator, and Avstar from IVS, Inc., have all received 
positive reviews. For off-road adventures, Terrain Navigator integrates GPS 
capabilities into a CD-ROM-based computer program. Installed in a laptop and 
paired with CD-ROM topo maps of the area, the program will get an accurate 
fix on a vehicle's location and leave a digital "bread crumb" trail on the 
monitor for backtracking. 

Avstar, marketed as the "first ever hands-free, eyes-free, voice-interactive 
navigation device," is a portable unit weighing in at about five pounds. There is 
no map display; instead, the driver tells Avstar his or her current location and 
destination. Guided by a CD-ROM map, the unit determines the best route and 
provides verbal instructions (recorded by a real human). A system-enhancing 
GPS antenna is optional. 

A tip for those in the market for a navigation system comes from Jim 
Warren, vice president of merchandising and marketing at the Seattle-based 
retailer Car Toys: "Make sure map upgrades will be available on an ongoing 
basis, and check the price of them up front." Also consider that while 
systems without a GPS receiver are less expensive, those that include one 
eliminate the need to know where you are to begin with - an important 
consideration for drivers with a penchant for becoming hopelessly turned around. 

In-Car Computing: The AutoPC 

What if in-car computers could do more than help drivers find their way? What 
if they could look up a phone number, take a memo, and read email? Any exec 
who needs more hours in the day may want to consider plunking down $1,299 
for the recently unveiled Clarion AutoPC. 


Left: Gas, Food and 
Lodging 

Travelstar GPS locates 
on-the-road necessities. 

Above: Line of Sight 

MapTech Terrain Navigator 
sees ahead. 


temperature to vehicle 
speed, gas-pedal posi¬ 
tion, and engine temper¬ 
ature. Based on this 
data, the modules con¬ 
tinually adjust the mix of 
air and fuel in the 
cylinder to obtain 
optimal results. 
Moreover, this technolo¬ 
gy is still evolving, with 
several manufacturers 
using even more power¬ 
ful microprocessors to 
help engines burn 
cleaner. "In fact, the 
industry is working on 
in-cylinder combustion 
sensors that can actually 
monitor - through opti¬ 
cal or pressure sensing 
- the combustion cycle 
itself," says Automotive 
Consulting Group's 
Dennis Virag. This 
extremely precise 
control will help 
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The corner nears. The eyes tell the brain tells the hands tell the wheels. The wheels 
react. Instantaneously. Tenaciously. The skin makes goose bumps, without being 
told by anyone. From the anatomic perfection of each control to its nearly acrobatic 



balance, no other car feels as directly wired to your cerebral cortex as a BMW. 


The Ultimate Driving Machine 
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ADAPTIVE RESTRAINT 
TECHNOLOGIES™ 

Twenty-five years ago 
Delphi revolutionized autw 
motive occupant protection 
by introducing the industry's 
first production airba_ 
Today, Delphi is working on 
taking safety technologies 
to a whole new level with 
its Adaptive Restraint 
Technologies™ (ART). 








Delphi's solution to "smart"; 
airbags, ART is a family of 
airbag and sensor products 
in various stages of develop 
ment, which will monitor 
the occupant and the crash: 
severity, and tailor the|H 
airbag deployment to 
match the situation. These® 
technologies will allow 
enhanced airbag perfor¬ 
mance for a broad range of 
occupant size and crashj“ 
speed conditions, while 
maintaining protection for 
large occupants in high 
speed crashes. 







The Clarion AutoPC is an in-dash unit that combines a voice-activated 
computer (powered by Microsoft Windows CE) with a high-quality sound 
system. The AutoPC recognizes simple voice commands, allowing 
consumers to verbally tune the radio, select a CD track, or retrieve contact 
information. The unit provides information to the driver by "speaking" the 
displayed text. Names and phone numbers can be programmed in directly or 
downloaded from a PDA via an infrared data port or a Compact Flash Card 
port. The AutoPC will also record voice memos, eliminating the need to write 
down phone numbers, grocery items, or other notes while driving. 

Purchasing additional hardware accessories will extend the AutoPC's 
functions. A navigation module and GPS receiver give AutoPC full 
navigational capabilities, including route calculations and spoken directions. 
The optional cell-phone cradle with modem allows the AutoPC to dial a 
contact automatically. Add a wireless receiver, and the unit can access real¬ 
time traffic reports, numeric paging, and email. Other add-ons include an 
in-dash, six-disc CD changer and a diagnostic module that enables the Auto 
PC to communicate with the car's main computer to give the driver trouble 
alerts, service reminders, and more. A one-touch roadside assistance 
service similar to OnStar is also available. 

"The AutoPC is about convergence," says Steve Roth, marketing 
manager, research and strategy, for Clarion Sales Corporation. "People are 
already doing all these things in their cars, using discrete devices such as cell 
phones and palm PCs. The AutoPC allows the seamless integration of all 
these devices, features, and functions." 

What's more, the AutoPC is designed with open architecture, which 
means new applications can easily be added as they are developed. "What 
we are witnessing right now with the AutoPC is just the first peek," says Car 
Toys' Jim Warren. "It's like the light coming in from under a closed door." 

According to Roth, one application already under development will 
allow consumers to play back music recorded from the Internet using MPEG 
Audio Layer 3 (MP3) technology. "MP3 compression allows consumers to 
record 10 to 15 hours of music on a single CD-ROM or flash card," says Roth. 

Let Us Entertain You 

For drivers who want their vehicles to double as a mobile living room, 
rather than a mobile office, there are other new trends in automotive 
entertainment to enjoy. Sophisticated sound components that turn any vehicle 
into a virtual home theater include new ultra-thin speakers that incorporate 
into the vehicle's headliner, rather than being tucked into door panels. 


Look ma, no hands! 

Avstar produces the 
world's first GPS-equipped, 
hands-free, eyes-free, 
transportable, interactive 
voice navigation device for 
cars and trucks. 


HW 


manufacturers meet the 
strictest air-quality 
standards. 

Another future direction 
involves building cars 
out of lighter-weight 
materials to improve 
fuel economy without 
sacrificing vehicle size 
or engine performance. 
Top choices to replace 
steel include aluminum, 
now used primarily for 
components, and mag¬ 
nesium, which is one- 
third the weight of 
aluminum and twice as 
strong. While the manu¬ 
facturing technologies 
required to use these 
materials efficiently are 
still evolving, there are a 
handful of models now 
available made almost 
entirely of aluminum, 
and more will be coming 
over the next few years. 


















The power to simplify: 

Sometimes, it means having the latest occupant 
safety technologies at your fingertips. 


Delphi Automotive Systems is developing a smart new occupant protection system 
that goes beyond airbags and seat belts. Our Adaptive Restraint Technologies™ will 
sense if a seat is occupied, the occupant's size, how far the individual is from the 
airbag and if the seat belt is being used. It will also sense if a child safety seat is used. 
Then, in a collision, the system will determine the severity of the collision, whether 
to inflate the airbags and the optimum speed to deploy them — ail within milliseconds 
To see how we will be able to customize this advanced safety system to your needs, 
visit Delphi at www.delphiauto.com. 
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RADIO TECHNOLOGIES 

When it comes to radio tech¬ 
nology, Delphi Automotive 
Systems produces more 
than the kind that plays 
music. It's advancing vehicle 
communication through 
Radio Telemetry. 


Delphi's Radio Telemetry' 
Module (RTM) is currently 
being applied in race cars. 
The RTM transmits engine 
and chassis data from a!., 
speeding race car to race 
team engineers located in 
the pits. Making available 
real-time data, the telemetry; 
module enhances driver 
safety and race-team: 
strategy. 
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2"Jewel Cube™ speakers 
mounted in .25 liter 
tuned, ported enclosures 


12" thin profile, low mass, 
Nd™ Woofer 


Eight channel power/audio signal 
processing module with: 

• Active Volume Control 

• Audio processing circuitry 


Block Rocking Beats 

Bose creates the ultimate 
aural sensation. 


6.5" tweeter/midrange speakers 


8" thin profile, low mass, 
Nd™ Woofers 


"The result is an amazing surround-sound experience that stays true long after 
door panel speakers would have taken too much abuse," says Dennis Virag, 
president of the Automotive Consulting Group. 

Many high-end cars offer a Bose sound system - packing as much as 
400 watts of power - as the top-of-the-line audio option. Close the door in an 
automobile with this system on board, and the sound rivals that of a Dolby THX- 
equipped theater. 

Music addicts will also be glad to know that in-dash CD changers now 
hold as many as six CDs. If that still seems paltry, there are always muscular 
aftermarket systems, such as a trunk-mounted changer from Pioneer that holds 
a whopping 50 discs. 

Radio data system, or RDS, is another feature getting attention. This 
system is best appreciated in the UK, where radio stations send additional 
information along with the radio broadcast on a separate frequency. Like a header 
on an email, this frequency provides "envelope" information about the broad¬ 
cast, such as song titles or the station's identity as an all-news or all-jazz format. 
By reading this information, RDS can automatically tune the radio to stations 
that feature the driver's preferred type of content, regardless of the vehicle's 
location. While popular in the UK, this system is (for now) less useful in the US, 
where most radio stations have not yet made the transmitter upgrades required 
to utilize this additional frequency. 

Finally, many families will find new pleasure in road trips, thanks to 
technologies that provide one sound system for the front and a separate, 
headphone-based system for the peanut gallery. Affordable TVs, LCD/TVs, and 
VCRs can be purchased for backseat entertainment; on some cars they come 
as optional equipment and are also available from aftermarket retailers such as 
Audiovox. 

What other automotive innovations do families need? One request 
comes from Gwen Tanguay, principal of the Venice, California, company 
Redwood Realty. Tanguay, who hauls around well-heeled clients as well as 
snack-happy toddlers in her sport utility vehicle, pleads, "Classy, washable floor 
mats and seat coverings!" 

Safety 

Safety has always been a paramount automotive concern, and the smart cars of 
the next millennium have taken safety engineering to an impressive new level. 



You can't smell the 
leather. And you can't 
see how well the cup 
holder will accommo¬ 
date your latte. But you 
can do just about 
everything else - short 
of going for a test drive 
- when shopping for a 
car over the Internet. 
And you can do it all at 
odd hours, with the 
delicious anonymity 
that makes e-shopping 
such a pleasure. 

Online shopping has 
revolutionized the car¬ 
buying experience by 
taking advantage of 
what the Web does 
best: delivering infor¬ 
mation. There are a 
number of sites that 
cater to the auto¬ 
buying public, offering 















Delphi Automotive Systems offered the first standard dash-mounted radio as a way 
to "talk" to drivers back in 1936. Today, we continue to develop advanced vehicle 
communication systems like Radio Telemetry that help Indy Racing teams win races 
by monitoring real-time performance data of cars on the track. Soon, Delphi will bring 
two-way computer communication, information and entertainment into the vehicles 
you drive. With operations in 36 countries, Delphi is uniquely positioned to meet the 
needs of auto manufacturers around the world. To learn more about our innovative 
business, visit us at www.delphiauto.com. 
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The power to simplify. 








New technologies include airbags in the upper part of the interior that 
help protect occupants from head and neck injuries. With these additions 
bringing the total number of airbags to eight, the interior of the vehicle in a 
crash resembles "the inside of Jeannie's bottle," according to one 
manufacturer's representative. 

Airbag technology will get even smarter in the next century, thanks to 
Delphi Automotive Systems, the same company that revolutionized occupant 
protection with the industry's first production airbag in 1973. As part of an 
evolving portfolio of safety features, Delphi is developing Adaptive Restraint 
Technologies®, a family of airbag and sensor products that adjust the airbag 
response to match each unique situation. "Sensors in the car evaluate crash 
severity, occupant mass, occupant position, and seat-belt usage," explains 
John Shea, manager of product publicity for Delphi Automotive Systems. "The 
result is airbag inflation that is tailored to best protect the seat occupant - from 
no deployment if there is a small child in the seat, to maximum 
inflation to protect a large adult in a serious crash." 

Because as many as half of all traffic injuries that result in permanent 
disability are caused by whiplash, several manufacturers have put time and 
energy into designing high-tech seats that react in a crash to help restrain the 
head and upper body. In the event of a rear-end collision, the backrest and head 
restraint move back and down to absorb some of the initial energy and lessen 
the recoil impact. 

To help avoid the surprises that lead to a crash in the first place, there is 
Night Vision. Debuting in 2000 on the Cadillac DeVille, this device uses an 
infrared camera mounted behind the front grille to help drivers see the sides of 
the road beyond the headlights. The camera creates pictures based on heat 
energy; hot objects such as people appear white, cooler images appear black. 
This virtual image is projected on a display that floats near the bottom of the 
windshield, enhancing drivers' vision while allowing them to keep their eyes on 
the road. 

Other developments in collision avoidance include Delphi's family of 
object-detection systems. The Forewarn® product line includes forward, side, 
and rear detection systems. The first forward-looking product will come to 
market in model year 2000 in the form of an intelligent cruise control that uses 
throttle and limited braking to automatically slow the car if the vehicle ahead 
reduces its speed. It also audibly alerts the driver if additional measures are 
needed. The Forewarn Back-Up Aid System uses both radar and ultrasonic 
sensing to warn drivers of hard-to-see objects such as tricycles. Also in 
development is the Side Detection System, a sensor-based warning system 
designed to enhance the driver's awareness of "blind spots" during 
lane changes. 

According to Shea, the real future of collision avoidance lies in combining 
driver warnings with automatic intervention features such as the automatic 
braking in Adaptive Cruise Control. This scenario becomes increasingly possible 
with the addition of a startling new technology under development: X-By-Wire. 

A family of braking, steering, throttle and suspension control systems, 
X-By-Wire replaces conventional mechanical components with wiring systems 
that communicate information from sensors located throughout the vehicle to 
an electronic control module. 

Front Steer-By-Wire, for example, eliminates the mechanical connection 
between the driver and the front tires. Traditional steering components are 
replaced by two actuators in the vehicle's front corners. When the driver turns 
the wheel, the control module electronically sends the turn command to the 
actuators, which turn the front wheels. 



Secure-A-Key 

Audiovox auto security 
APS-800 keeps your car's 
safety in hand. 




enough information to 
turn any blase browser 
into an armed super¬ 
shopper. Complete 
new-car specifications. 
Detailed model reports 
and reviews. Ownership 
costs, loan calcula¬ 
tions, and insurance 
advice. Invoice and 
manufacturer's sug¬ 
gested retail prices for 
base models, features, 
and options - plus 
information on dealer 
incentives, holdbacks, 
and advertising fees. 
Some sites even offer 
head-to-head model 
comparisons. 

To get a price quote, 
the user provides 
personal contact infor¬ 
mation and specifies 
details about the make 















Delphi Automotive Systems 
is putting the power of E-mail, 
the Internet, the computer and 
entertainment on the road in 
our Personal Productivity Vehicle. 
The Communiport® mobile 
multimedia system powered by 
Microsoft® Windows® CE uses 
simple voice commands to 
access information from a 
personal data assistant, laptop 
or home or office PC. Developed 
in partnership with Microsoft, 
MeceP and Saab , this system 
lets you turn drive time into 
productive time. To learn more 
about the innovative products 
we develop for automotive 
manufacturers around the world, 
visit www.delphiauto.com. 

All product names and trademarks are the 
registered marks of the respective companies. 
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The power to si m pi if y: 

Sometimes, it means global communications 
at the sound of your voice. 


The power to simplify. 
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NETWORK VEHICLE 

A technology initiative 
aimed at offering more 
convenience, work produc¬ 
tivity tools, safety and 
entertainment to millions of 
commuters and travellers 
who spend valuable time in 
their vehicles has been 
introduced by Delphi 
Automotive Systems, IBM™, 
Sun Microsystems™ and 
Netscape.™ 

Through concept work, 
the four companies have 
demonstrated how existing 
hardware and software 
technology, including wire¬ 
less communications, global 
positioning via satellite, 
head-up displays, voice 
recognition, Java™ technol¬ 
ogy, microprocessors, Web 
access and collaboration, 
and other Internet/infranet 
features can be integrated 
to create a "Network 
Vehicle." 



"While the steering wheel and brake pedal can be retained for driver 
familiarity, ultimately," says Shea, "cars equipped with X-By-Wire technologies 
could be controlled with a cockpit joystick, if that's what customers want." 

"In addition to responding to driver commands, the sensors in these 
systems constantly monitor road conditions and vehicle function to improve 
ride, handling, fuel economy, and safety," he continues. "And, by integrating 
sensor-based driver warning systems with automatic response through the 
X-By-Wire, we may someday be able to achieve complete collision-avoidance 
vehicle control." 

Performance 

While computer-based technologies enhance safety, they have also made 
significant strides in improving vehicle performance. One technology captivating 
the automotive world is stability control. This system builds on antilock-brake 
and traction technologies to keep the car's performance in line when the driver 
loses control. 

For example, swerving suddenly to avoid an obstacle can cause the car 
to slide. But with a stability control system, a central processor uses information 
from sensors that measure lateral force, sideways g-force, steering-wheel 
angle, wheel speed, and yaw (rotation around a vertical axis) to detect when the 
vehicle's actual course is not matching the driver's intended course. The 
processor then selectively applies individual brakes to correct the unstable 
situation and return control to the driver. "It is a subtle but effective correction," 
says BMW's Mitchell, describing the company's Dynamic Stability Control 
system. "The system doesn't seize control of the steering wheel - rather it 
gently backs down the throttle, retards the ignition, and brakes selected wheels 
to help stabilize the car." 

Off-road, Isuzu has taken performance to the next level with Torque-On- 
Demand, a sophisticated, terrain-sensing four-wheel-drive traction system 
available on the new VehiCROSS. The VehiCROSS is a limited-production sport 
utility vehicle that combines the responsiveness of a sports car with serious 
four-wheel-drive capabilities. The Torque-On-Demand system uses a special 
computer to receive input from 12 sensors monitoring axle speed, throttle 
position, brake use, and more. Based on this input, the computer can predict 
slippage and actually prevent it by varying the amount of torque sent to the 
front wheels. To direct power to the wheels with better grip, the system 
reassesses traction and power distribution as often as every 20 milliseconds. 
"What ABS is to stopping, Torque-On-Demand is to going," comments Bob 
Reilly, senior vice president and general manager for American Isuzu Motors. 

Sharing the Wires 

"Modem cars are effectively computer networks on wheels," says 
Dr. Karl -Thomas Neumann of the Transportation Systems Group at Motorola's 
Semiconductor Products Sector. These sophisticated networks require a lot of 
wiring - so much, in fact, that the issue of weight becomes a concern. The 
solution is a revolutionary approach called multiplexing. 

Multiplexing involves sending multiple digital signals down the same 
wire, rather than down separate wires. Besides reducing weight and 
simplifying the car's wiring harness, multiplexing allows electronic controllers to 
share data, so that, for example, a reading of the outside temperature 
can be used by the Engine Control Module (ECM) to achieve peak engine 
performance and can also be displayed for the driver's information. 

The Lincoln LS features Ford's fullest use of multiplexing, with many 
cables that carry both commands and feedback. "Multiplexing has allowed us 



and model of choice. 
The service then 
submits the request to 
participating dealers 
within a certain 
mileage radius, and 
the dealers respond 
with a special no¬ 
haggle price. 

While many people 
think of using the 
Internet to buy a new 
car, shoppers in the 
market for a used car 
can do quite a bit 
over the Web, as 
well. According to 
Greg Stuart, vice 
president and director 
of marketing for 
Chicago-based 
cars.com, Americans 
bought 41 million used 
cars in 1997, compared 
to only 15 million new 

























The power to simplify: 

Sometimes, it means inventing nei 
to keep you in touch as you travel 


Delphi Automotive Systems is leading the way in bringing satellite 
communications into the car you drive. Our Mobile Media System will 
deliver E-mail, provide directions, let you order a movie, play a game 
and more, all through your car's computer. Developed in combination 
with IBM®, Netscape® and Sun Microsystems®, many of these advanced 
features are already being designed into vehicles you will be driving in 
the coming years. By developing the smart systems of tomorrow, 
Delphi is uniquely positioned to meet the needs of auto manufacturers 
around the world. To learn more about how we simplify things for car 
and truck makers, visit www.delphiauto.com. 

All product names and trademarks are the registered marks of the respective companies. 
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to cut in half the number of wires that run through the vehicle," explains 
Mike Crowley, Lincoln LS brand manager. "This means the wiring bundles are 
smaller, which reduces the opportunity for fraying and extends the life of the 
electrical system. Moreover, the reduction in weight improves fuel economy, 
while the less complex wiring system reduces manufacturing costs, enabling 
us to provide lower-cost vehicles." 

Multiplexing also improves service diagnostics and repair, allowing the 
service technician to electronically pinpoint the exact location of a problem 
before taking anything apart. And because many electronic systems are 
software-based, multiplexing will eventually allow car owners to download 
system upgrades from the manufacturer in much the same way a PC user 
downloads a software upgrade. 

Several manufacturers have even taken multiplexing a step further, 
replacing some copper wiring with fiber optic cables that can move data as 
much as 60 times faster. 

Comfort and Convenience 

Technology almost always makes life a little easier and more comfortable, and, 
indeed, the automobiles of the next millennium do both. 

Drivers who get a stiff back or numb rear after a few hours on the road 
might want to invest in a microprocessor-based seat comfort system. The new 
cush for the tush is actually a sensor-loaded electronic mat that fits over the 
seat's cushions. Air bladders are placed around the bottom cushion, the 
lumbar-support area, and the side bolsters; sensors respond to the way weight 
is distributed in the seat, triggering inflation of the air bladders to create a 
customized seat. As the driver changes position, the inflation of the various 
bladders is automatically adjusted. One manufacturer even offers a built-in lum¬ 
bar massager - a tantalizing option, although it could cause involuntary drooling. 

Cabin climate control has also reached the pinnacle of sophistication. 
Innovations include smog-sensing air conditioners, dust and pollen filters, 
independent airflow for the vehicle's four quadrants, and sensors that measure 
sun position in each quadrant and adjust airflow accordingly. And while seat 
heaters have been around for a while, fan-cooled seats are quickly becoming de 
rigeur as well. 

In-car dining can also be temperature-controlled, thanks to new 
conveniences such as the refrigerated glove box. With an insulated door and 
dedicated cooling system, the box keeps beverages and other items at a 
refreshing 40 degrees Fahrenheit. Aftermarket devices that cater to the 


More Signal, Less Wire 

Motorola's vehicle network 
uses multiplexing to solve 
wiring challenges. 


cars. To serve this 
considerable market, 
cars.com offers not 
only new-car informa¬ 
tion and quotes, but 
also detailed informa¬ 
tion on approximately 
125,000 used cars for 
sale on any given day. 
The company provides 
this comprehensive 
used-car coverage by 
selling its service to 
newspapers across the 
country, who plug their 
regional classified 
information into 
cars.com’s interactive 
framework. Users who 
click on the Los 
Angeles Times automo¬ 
tive classified section, 
for example, get a co¬ 
branded Web site from 
cars.com. Consumers 
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car database. 
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Dodge Viper 

$59,500 
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1997 

Dodge Viper 

$59,000 

6,000 
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1996 

Dodge Viper 

$69,000 

11,000 
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1997 

Dodge Viper 

$$5,900 

17,000 
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Dodge Viper 
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Dodge Viper 
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14,000 
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Dodge Viper 
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With cars.com. Now featured on the sites of nearly 140 newspapers nationwide. 
It's the simple way to accelerate your search for the used car you've always 
wanted. Cars.com is the fast and easy way to shop for any car, truck, van or SUV. New or 
used. Just log on and get ready for an Internet ride in the fast lane! Within minutes you can 
search for the hottest road rockets in the classifieds of newspapers coast to coast. Plus the 
inventories of many area dealers. And that's just first gear! Check mileage, performance 
reports, reviews and prices too. Everything you need to find the right vehicle and the dealer 
who has it. So hop onto cars.com today....and floor it! It's the car shopping 
site that's so fast and easy, you'll feel the wind in your hair. 
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cars.com 


Cars.com is a trademark of Classified Ventures, L.L.C. © 1999 Classified Ventures, L.L.C. All rights reserved. CA9901-10 
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CAR SHOPPING THE WAY IT SHOULD BE. SIMPLE. 





















































Ziff-Davis aims to strike gold when the boxes merge. 
But would you watch a show about hard drives? 


By Dan Brekke 


A n amazing dance is unfolding on my television. 

Kate Botello and Leo Laporte, ZDTV’s Screen 
Savers, are trying to help a viewer with some kind 
of download problem. The guy, from North Carolina, 
is streaming in live via Netcam. Leo looks concerned 
and friendly in a Father Knows Best kind of way. Kate’s 
another story. She bounces. She smirks. Her eyes pop. 
Her head swivels and nods. She punctuates every 
remark, hers or Leo’s, with full-on body English. 

Sitting on my bed in the Comfort Inn in Wahpeton, 
North Dakota, I’m swept for a moment into the sphere 
of her buzzing, loopy TV aura. And I’m coming to under¬ 
stand the fabulous, ludicrous phenomenon of ZDTV. 

Why Wahpeton? Among the town’s other distinctions 
(it marks the merging of the 
Otter Tail and Bois de Sioux 
Rivers to form the Red River 
of the North, and is a center 
of sugar-beet harvester man¬ 
ufacturing), Wahpeton gets 
ZDTV and 100-odd other 
cable channels. In my own 
town, on the shores of San 
Francisco Bay, we don’t get 
Ziff-Davis’s 24-hour cable 
computing network. If I want 
to see what’s on, I have to get 
a satellite service or horn in 
on a friend’s TV time. But no 
one in my nationwide net¬ 
work of pals gets ZDTV either. 

In fact, Kate and Leo and 
the nuggets of computer 
wisdom they proffer can be 


found on only 227 of roughly 12,000 US cable systems. 
Though in the first eight months after its launch last 
May ZDTV signed deals making it available in nearly 
10 million homes, that’s another way of saying it’s 
unavailable in 89 million. 

As The Screen Savers - computer tips and first aid for 
us budding Botello groupies - gallops along, I ponder 
the question that, indirectly anyway, prompted my trip 
to Wahpeton. What was Ziff-Davis thinking ? Sure, 
there’s some sort of technology audience out there. And 
yes, there are legions of people just waiting to get a life 
who might gravitate to something like this. But all tech, 
24 hours a day, seven days a week? You gotta be kidding. 



ZDTV president and CEO Larry Wangberg: 
Bringing you irresistible cohosts 
and excellent eyeballs! 


A s it happens, there was 
more than an urge to 
burn cash behind Ziff-Davis’s 
1997 decision to expand its 
TV production operation into 
a full-time network. With 
26 computer magazines and 
60-plus trade events a year, 
the company dominates the 
world of computer media. In 
print, PC Magazine's 1.2 mil¬ 
lion circulation and claimed 
readership of 6 million gives 
Ziff a category dominator. On 
the Web, 7 million individual 
monthly viewers make the 
company’s ZDNet one of the 
busiest nonsearch sites. As 
CEO Eric Hippeau says, TV 
was “a natural next step.” 
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The aim was to build the first cable desti¬ 
nation for computer and Net users, Hippeau 
says, to join the array of narrower and nar¬ 
rower special-interest channels that have 
popped up on cable in the ’90s. ZDTV would 
feature six hours of original programming 
shuffled in a cycle of four six-hour blocks. 
Eleven months after launch, there’s still no 
one else focusing solely on high tech. 

That leads, ZDTV CEO Larry Wangberg 
argues, to what’s called “an endemic adver¬ 
tising opportunity” - a group of big, wealthy 
companies who can find the same high-end 
technology consumers Ziff delivers to its 
print accounts. ZDTV launched with 20 


charter advertisers - including Microsoft, 
Dell, Intel, Hewlett-Packard, and Gateway - 
and now boasts 38. 

“Some networks that have been around 
for years still haven’t figured out what their 
natural advertising opportunity is,” Wang¬ 
berg says. “For us, it’s very clear-cut.” 

But the company’s calculation goes deeper 
than a ready-made viewership and a passel 
of natural advertisers. Hippeau notes that 
Ziff-Davis and its parent, Tokyo-based Soft- 
bank Holdings, along with new ZDTV 
investor Paul Allen, all have had an eye on 
the convergence of television, the Net, and 
interactive services. “Clearly, we’re position¬ 
ing ourselves to take advantage of that,” 
Hippeau says. “And we have a lot of exper¬ 
tise and a lot of content that is extremely 
suitable for delivery through cable.” 

The macrodemographics of PC owner¬ 
ship, cable subscribership, and tube use 
(about half of US homes have computers; 
about two-thirds get cable; and a recent 
Media Metrix survey found that in 17 mil¬ 
lion homes the PC and TV are in the same 
room) suggest PC-TV crossover of some 
kind is looming. Technological convergence, 
albeit still an untidy knot of initiatives that 
involve bringing more bandwidth to the 
home on one hand and merging the TV- 
viewing and Web-surfing functions on the 
other, is beginning to build momentum. 

But those developments are matched by 
a form of convergence that’s even simpler: 


Technology users new and old are so 
immersed in the PC experience that their 
appetite for it extends beyond the machines 
themselves. Users’ interest in how their 
boxes work, how to get the most out of 
them, how to revive them when they die, 
and, increasingly, how to negotiate life and 
work on the Net have combined to fuel a 
giant how-to industry in print and online 

- big enough, one might sanely bet, to pro¬ 
vide an audience for always-on TV. 

An audience, say, for The Money Machine 

- tech, finance, and you - wherein we learn 
that, our nascent ecommerce utopia aside, 
a mall crawl still beats online shopping for 


most merchandise and services. Or Zip File , 
hosted by two neon-bright digital characters, 
Tilde and Dash. This show “compresses” 
selections from the channel’s other pro¬ 
grams - ZDTV, one presumes, for people 
who don’t have time for ZDTV. 

I n Wahpeton, my shopping choices include 
JCPenney, a computer store, an arts ’n’ 
crafts mall, a pair of liquor stores, and a big 
discount center called Pamida, where I’ve 
found a set of bargain long johns. But no 
one around Pamida resembles the busy, 
rich geeks that The Money Machine is tar¬ 
geting. Ten miles off the interstate, this 
town is just big enough to smudge the night 
horizon with its glow. How the hell did 
ZDTV get here? 

A short course in cable-affiliate sales, the 
process of wheedling and cajoling that leads 
to becoming Channel 294 in Wahpeton: 
First you visit parent companies - unloved 
household names like TCI and Comcast and 
Time Warner, which are known as multiple- 
system operators, or MSOs. You negotiate 
what Wangberg is fond of calling a hunting 
license. That gives you the right to traipse 
cross-country trying to convince the MSOs’ 
operators in places like Tuscaloosa, Kenne- 
bunkport, and all 24 Springfields that you 
have something their viewers don’t know 
about yet but are nevertheless barely able to 
live without. The pitch is backed up by other 
considerations: How much of a launch fee, 


if any, you’re willing to pay the operator 
to get a position in its lineup. How much 
you’ll charge in license fees once you’ve 
secured a spot. What kind of fringe benefits 

- free airtime or promotion, an ad-revenue 
split, equity, or some other perk - you might 
offer. The goal is to get into as many of the 
roughly 66 million US homes with cable and 
10 million with satellite dishes as possible. 

It’s not easy. Shelf space - available band¬ 
width on local cable systems for new chan¬ 
nels - is scarce, and competition bloody. 

CNN, ESPN, Discovery, MTV, and the like, 
regarded as gotta-haves by most operators 
and their audiences, wield enormous clout. 
They can charge sky-high license fees - 
ESPN’s rate card is reportedly 80 cents to a 
dollar a month per system subscriber. They 
can buy distribution with huge launch fees 

- Rupert Murdoch’s News Corp. is said to 
have spent $10 per subscriber to get space 
for Fox News, for instance. The cable net¬ 
works can also lean on operators to give 
space to their new channels (think ESPN2). 

Halsey Minor, who founded CNET in 1992 
with the aim of building an all-computing 
TV network, notes that it’s the hefty license 
fees, not ad revenues, that often make the 
difference between black and red ink for 
even the established players. “No one knows,” 
he adds, “what the model looks like for 
building a cable channel that has to live off 
advertising in a 150-channel environment.” 
Those daunting realities led him to refocus 
CNET, now a Web portal with a modest TV 
presence that serves mostly to build brand 
recognition. 

ZDTV is hammering on something that 
looks like a model, though. In the nine 
months after launch, the channel struck dis¬ 
tribution deals with 12 of the top 20 MSOs, 
companies controlling 90 percent of all cable 
households. Those deals give the channel the 
right to negotiate with the firms’ local opera¬ 
tors. By scrabbling through small-town 
America, searching suburb by suburb in big 
metro areas, and signing up DirecTV and 
EchoStar’s Dish Network satellite services, 
ZDTV managed to extend its reach from 
fewer than 1 million households last May 
to 10 million by January. Larry Gerbrandt, 
senior analyst with Carmel, California, 
media research firm Paul Kagan Associates, 
says that most start-ups “would kill for 
ZDTV’s numbers.” 


The real hitch is, there's no way to tell 

how many people are watching* 
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But there’s a catch. The company’s VP for 
affiliate sales and marketing, Mike Mason, 
acknowledges that a quarter of the 200 local 
operators who’ve picked up ZDTV have 
made it part of their digital, rather than 
basic analog, offerings. That’s very cutting- 
edge, and people at the channel gush over 
how rapidly the industry is deploying 
digital set-top boxes (about 1.1 million are 
in homes now, according to Paul Kagan 
Associates; Gerbrandt estimates growth 
to 10 million “within a couple of years”), 
but for now, being digital means being lim¬ 
ited to a fraction, 10 or 15 percent, of each 
system’s subscribers. 

The value of getting on analog channels 
is underlined by the fact that ZDTV often 
offers its programming free for the first few 
years to operators who will carry it analog. 
For operators who have given the channel 
a digital slot or made it a premium, or tier, 
offering, Mason says, ZDTV charges 8 cents 
a household, a rate it will increase 5 per¬ 
cent a year. 

The real hitch is, there’s no way to tell 
how many people in those 10 million house¬ 
holds are watching ZDTV. Nielsen Media 
Research generally doesn’t track channels 
until they reach 2.9 percent of the ratings 


its basic expanded 52-channel, its panoply 
of digital packages. And her system is a bit 
more of a community service than those in 
the big city. “People know me well enough 
that if they see me in the grocery store, 
they’ll say, ‘Hey, I’m having a problem with 
my cable.’ I’ll say, ‘OK, we’ll check on that.’” 

The very high subscription rate (the Cable 
Television Advertising Bureau puts the US 
average at 70 percent) is a tribute to nature. 
Butch Moteberg, TCI’s manager in nearby 
Grand Forks, says winters that show up in 
late September and refuse to leave until 
April or May keep people in front of their 
sets. Most people want cable because they 
can get only four or five broadcast stations, 



office set, I tell Avis I’m crestfallen that 
I can’t see more. She eyes me. “Well, you 
know, you could borrow one of our set-top 
boxes,” she says. Try to imagine this hap¬ 
pening in a major city. “I’m giving you my 
last one,” she says, “and it’s a $500 box.” 

I n the midst of a tough turn in its print¬ 
publishing business that led to a 10 per¬ 
cent layoff last fall, Ziff-Davis said late last 
year that the tab for running ZDTV in 1998 
came to $55 million and that it was spend¬ 
ing about $30 million more to buy out 
Softbank CEO and chief Ziff stockholder 
Masayoshi Son. In December, the company 
announced plans to “unlock the value” of 
its ZDNet by taking it 
public - a further indica¬ 
tion that despite a huge 
load of debt, the publisher 
is steadily banging the 
drum for new media. If 
only for the benefit of 


Hacker report: Alex 
Wellen (left) and Luke 
Reiter are ZDTV News 
crime watchers. 


"We offer operators a half hour on air daily - 
literally an infomercial for cable modems." 


firm’s metered households, and the new¬ 
comer’s not there yet. Wangberg says adver¬ 
tisers are signed on for the distribution 
promises - 16 million to 18 million sub¬ 
scribers by the end of ’99. 

A vis Althoff made my introduction to 
Kate and Leo possible. She’s the office 
manager for TCI’s system in Wahpeton 
and its twin city, Breckenridge, Minnesota. 
In her mid-40s, she’s short and alert but, 
despite her name, not at all birdlike. 

Avis has been managing the cable system, 
which she says has an 86 percent subscrip¬ 
tion rate among the towns’ 15,000 or so 
residents, for 16 years. “I’m a hometown 
girl, and most of the people have known me 
since I was in diapers,” she says. She has 
a habit of describing all of TCI’s offerings 
as “wonderful” - its basic 17-channel lineup, 


channels coming from so far away across 
the table-flat Red River valley that even the 
shelterbelts of trees that line farm fields in 
the area can block their signals. 

What Butch and Avis are telling me is 
that their towns are ideal cable markets. 
But digital - despite the “wonderful” fea¬ 
tures like parental control and the ability 
to set reminders that your favorite programs 
are starting - isn’t a big seller yet. Maybe 
it’s the price - a $15 jump over the basic 
expanded package - or maybe it’s the fact 
that the basic expanded service is so wonder¬ 
ful, but just under 10 percent of Wahpeton’s 
subscribers had gone digital by Christmas. 

Which pretty much explains why I haven’t 
happened across anyone in town who gets 
ZDTV on cable. Digital isn’t in the bars, 
the restaurants, or my motel. After watching 
a little bit of the computer channel on her 


Wall Street, Ziff’s Web operations are on 
parade, all dressed up as the future. 

And so is ZDTV. Mason, the affiliate sales 
chief, says another big ZDTV selling point 
is its value as a service provider for cable 
operators headed toward their new role 
as technology companies. In the slowly 
gestating future anticipated by outfits like 
@Home, cable is America’s high-speed data 
pipe. (See “Fat Pipe Dream,” page 148.) 

“When I was at HBO in the ’80s, you 
could go to a cable guy and say, ‘How can 
you call yourself an entertainment pro¬ 
vider if you don’t have HBO?”’ Mason 
recalls. “Well, today, he wants to be a tech¬ 
nology provider, and I think it’s a pretty 
legitimate question to ask: ‘How could you 
be a technology provider without having 
a channel like this, dedicated to comput¬ 
ers and the Net?’” 

Of course, ZDTV is offering operators 
more direct services, too. “The other thing 
we bring to cable operators is a menu 
of marketing solutions for selling cable 
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modems and high-speed access,” says 
Mason. “We offer them a preemptable half 
hour every day on our air - literally an 
infomercial for cable modems.” 

Insofar as bringing cable operators into 
the computer age is a viable service, even 
CNET’s Minor concedes Ziff-Davis has a 
head start. No other tech media company is 
pitching itself quite the same way. On televi¬ 
sion, CNET has four shows it puts out on 
two widely distributed cable channels, the 
USA Network and the Sci-Fi Channel. Minor 
says the shows have a weekly audience of 
2 million-plus. And then there’s the Jones 
Education Company, an Englewood, Col¬ 
orado-based outfit that shows several hours 
of computer programming every day on its 
cable channel, Knowledge TV (household 
reach: 26 million). So competition in the 
niche isn’t a factor. And if success is a ques¬ 
tion of staying power, of having the will to 
spend until the channel succeeds, Ziff-Davis 
purports to be committed. CEO Hippeau, 
asked whether the venture can outlast the 
downturn in the company’s core print busi¬ 
ness, is firm: “Look, it’s a long-term invest¬ 
ment. I would not want to put a real time 
line on it, but we are ready for a multiyear 
investment.” 

A fter six hours, I’m getting videologged. 

Internet Tonight , ZDTV’s Web-lifestyle 
show, features a short segment on a defunct 
Web site that focused on rude driving in the 
Santa Cruz Mountains. Then ZDTVNews 
rolls by. Reporter Luke Reiter, who with law- 
school pal Alex Wellen does the channel’s 
CyberCrime show, is startlingly commanding 
in a brief news spot - kind of like seeing Har¬ 
rison Ford show up on local cable access. 
Elsewhere on the tube, the story of the day is 
the US-Rritish attack on Iraq, and ZDTV 
chimes in: Editorial director Jim Louderback 
does a segment on an alpha version of a Per¬ 
sian Gulf combat-sim game. And the point 
is ... not clear. Perhaps the audience would 
like to act out its own attacks on Baghdad? 

A couple of other things have been hap¬ 
pening onscreen. Netcams are used for sta¬ 
tion promos and, wherever possible, on 
programs to bring viewers into the mix. 

And the day I happen to watch is chat day. 
Hundreds of viewers spouting the usual 
chat-room profundities - “Kate rocks!” - 
get a scrolling piece of screen real estate. 






These charming features represent 
ZDTV’s attempt to walk the walk about 
building community. Every day, the channel 
features viewers live (or by video mail) from 
their home or work PCs. Last spring, ZDTV 
began a promotion with 3Com to give away 
10,000 Webcams as a way of creating a sort 
of Studio Everywhere. During “Netcam 
week,” 35,000 people signed up for a free 
camera on day one. Suddenly, it looked as 
if they were bringing down the walls - like 
the glass one between Katie Couric and 
Today show gawkers on Rockefeller Plaza in 
New York - that have always stood between 
programmer and audience. 

What do the Netcams do for ZDTV’s bot¬ 
tom line? Hard to calculate. But there’s 
no question that to earn itself even a foot¬ 
note in media history, ZDTV has to offer 
more than a primitive audiovisual device 
that makes the worst dub you’ve ever 
seen in a foreign him seem like hawless 
sound syncing. 

N ext morning, I return the cable box 
to Avis. I’m longing to compare notes 
with somebody, to hark back collegially to 
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yesterday’s hour with Kate. But Avis, I know, 
has never seen her. So far, not one person 
I’ve met, save a TCI technician who doesn’t 
even own a computer, has watched ZDTV. 

So before leaving Wahpeton, I hit the 
only place in town where I feel sure I’ll 
hnd someone: the North Dakota State Col¬ 
lege of Science. I climb the steps of an old 


red-brick hall that was the campus’s origi¬ 
nal building back in the 1890s and find the 
computer center just inside the doorway. 

I approach the center’s tech-support per¬ 
son - a relaxed-looking, slow-smiling guy 
named Steve Oakland - with the unpromis¬ 
ing icebreaker, “Have you ever heard of 
ZDTV?” 

“Oh, yeah,” he says. Score. He says he 
lives up toward Fargo, beyond the reach of 
the local cable systems, and gets the chan¬ 
nel on DirecTV. 

“I turn that on every night when I get 
home, and it stays on until I go to bed,” 
Steve says. He’s a fan of Kate and Leo - 
refers to them by their first names - and 
confides that he sometimes wonders why, 
“when I have all these umpty-ump channels, 
I’m watching only this one.” 

His answer: the mix of “computer stuff,” 
news, and Internet info. 

ZDTV has scored: Steve has found his 
destination channel. All that remains is to 
multiply him by 10 or 20 million. ■ ■ ■ 


Dan Brekke (brekke@well.com) is a free¬ 
lance writer living in Berkeley ; California. 
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Public key cryptography - the breakthrough that 
revolutionized email and ecommerce - was first discovered 
by American geeks. Right? Wrong. 


By Steven Levy 


T he story of the invention of public key cryptogra¬ 
phy is a cypherpunk sacred text: In 1976, an icono¬ 
clastic young hacker named Whitfield Diffie hooked up 
with Stanford professor Martin Heilman, and together 
they devised what experts hailed as the most important 
development in crypto since the invention of polyalpha- 
betic ciphers during the Renaissance. The duo produced 
a system that allowed an unlimited number of people 
to communicate with total privacy. 

A year later, three MIT mathematicians implemented 
the Diffie-Hellman theory, devel¬ 
oping the landmark RSA algo¬ 
rithm, the mathematical formula 
that made public key feasible. 

Published in a landmark MIT 
paper and hailed by Scientific 
American , these capabilities 
would turn out to be a vital step 
in making network communi¬ 
cations secure, and became a 
bulwark for personal privacy 
as the Internet grew. 

Like a lot of mythic accounts, 
this one turns out to be well off 
the mark. The problem lies not 
in its veracity, but in what the 
story leaves out. In fact, the situ¬ 
ation is a little like a Hollywood 
remake of a foreign cult film. In 
this case, though, no one knew 
the earlier version existed - that 
the plot had been changed and 


characters replaced - because it was never released and 
the negatives were buried. The truth has emerged only 
because the surviving stars recently got permission from 
their “studio” to talk. 

So roll back the time frame to a few years before the 
Diffie-Hellman/RSA saga. Change the setting from MIT 
and Stanford, places where you can nearly get sun¬ 
burned from the heat of new ideas, to a cloistered Rrit- 
ish intelligence agency in the sleepy Cotswolds city of 
Cheltenham, about 100 miles from London. Instead of 
the familiar cast - a dashing 
hacker, his academic collabo¬ 
rator, a tight-knit team of math¬ 
ematics researchers - imagine 
three nearly anonymous Rrit- 
ish civil servants laboring in 
the kind of obscurity possible 
only in the intelligence com¬ 
munity’s shadow world. 

One of the three - an engi¬ 
neer, not a mathematician - 
has been given what looks 
like a sidetrack assignment 
to solve a problem no one 
thinks can be solved. Mulling 
it over while in his pajamas 
one night, he has a startling 
insight, but he’s not sure his 
math skills are strong enough 
to unravel its implications. 
Enter two Cambridge Univer¬ 
sity math grads who have quit 



James Eflis, a British spook, hit upon the 
secret of public key crypto in the late '60s 
- but couldn't tell anyone. 
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advanced-degree programs and come to 
work in the world of spooks because - well, 
because they need a job. Friendly rivals 
since they were schoolboys, they’re fellow 
lodgers who, ruminating in their off hours, 
separately happen upon algorithms that 
would make the engineer’s idea fly (the 
same algorithms published to astonishment 
and acclaim by the Americans a few years 
later). Then, after their agency tries and 
fails to knock down their work, it decides to 
sit on the findings and stay on the sidelines 
- even when the American discovery of pub¬ 
lic key touches off a cryptographic and com¬ 
mercial revolution. 

D uring the late ’60s, intelligence agen¬ 
cies were giving much thought to the 
fast-breaking developments in computers 
and wireless technologies, and to ways to 
protect government data that traveled over 
these channels. While encryption hardware 
was evolving, one crucial part of the process 
hadn’t changed since World War I: the need 
to distribute and use digital keys to scram¬ 
ble and unscramble messages. The process 
was a bottleneck. To ensure security, a 


unique key had to be generated for every 
pair of people who needed to conduct secret 
conversations; then those keys had to be 
delivered securely. Thousands of people 
were in the classified loop, and that meant 
generating millions of keys that needed 
to be protected. Managing the system was, 
to put it in a very un-British way, a bitch. 

At the UK’s Government Communica¬ 
tions Headquarters - a government spy 
bureau that is the rough equivalent of the 
US National Security Agency - senior scien¬ 
tist James Ellis was working on the prob¬ 
lem. Ellis, an orphan who had been raised 
by his grandparents in London’s East End, 
had joined the GCHQ in the ’50s, then left 
for a time to work (presumably on security 
issues) at the post office. By 1969, in his 40s, 
Ellis was back at the GCHQ and, as part 
of its Communications-Electronics Secu¬ 
rity Group, was hunting for a way past the 
seemingly intractable conundrum of key 
management. It is difficult to peer into the 
office politics of his world, and doubly so at 
a distance of 30 years. Still, it’s clear that 
this assignment placed him neither at the 
white-hot center of international intrigue 


nor at the forefront of research. “I think he 
was sort of sidetracked,” a colleague says. 

Ellis had his doubts about finding a solu¬ 
tion to the problem. “It was obvious to every¬ 
one, including me,” he later wrote, “that no 
secure communication was possible without 
a secret key, some other secret knowledge, 
or at least some way in which the recipient 
was in a different position from an inter¬ 
ceptor. After all, if they were in identical 
situations, how could one possibly be able 
to receive what the other could not? Thus 
there was no incentive to look for something 
so clearly impossible.” 

But then Ellis came across a paper 
buried in the GCHQ’s mountain of secret 
material. Written by an anonymous author, 
it described a project conceived by Bell 
Telephone toward the end of World War II. 
The scheme, labeled Project C43, was an 
ingenious method of analog voice scram¬ 
bling that worked by the use of distortion. 

To conceptualize it, imagine you want 
to send a message over the phone line and 
you suspect someone is listening. How can 
you keep the message secure? The Bell sci¬ 
entist suggested that the person receiving 





the message simply add noise to the line. 
When the message arrives, message and 
noise are intermingled and eavesdroppers 
will hear only garbage. The recipient, know¬ 
ing precisely how the noise was added, can 
subtract it from the transmission and wind 
up with the original, unscrambled message. 

For modern cryptography, Project C43 
was useless. For one thing, it was an analog 
model, and by the late ’60s the world was 
going digital. But Ellis found it exciting nev¬ 
ertheless: The sender of a message didn’t 
have to worry about an enemy listening in, 
even if the foe knew how the system worked. 
What made this possible was that, in con¬ 
trast to conventional cryptography, the 
recipient is a collaborator in the encryption. 
“Secure communication,” Ellis wrote, “was, 
at least, theoretically possible if the recipi¬ 
ent took part in the encipherment.” 

That raised a tantalizing question for Ellis: 
Could a secure, digitally encrypted message 
be sent without keys being exchanged in 
advance? This heretical idea popped into 
his head one night after he had gone to bed. 
Sitting in the dark in his Cheltenham bed¬ 
room, he decided it could, and he came up 


with an existence proof for the question. 

His name for it would embody the contra¬ 
diction: nonsecret encryption. 

I t worked by taking the digitized, nonsecret 
exchange between two parties - call them 
Alice and Bob - and submitting it to a series 
of three mathematical alterations. Let’s say, 
for instance, that Bob wants to send a mes¬ 
sage to Alice. The problem is Eve, an unwel¬ 
come snoop who is familiar with the way this 
particular scrambling system works, down 
to the mathematical formulas themselves - 
since these rules are, in this scenario, pub¬ 
lic knowledge. 

Alice gets the ball rolling by generating 
a large number chosen at random. This, 
in effect, is a secret key that only she holds. 
Now comes a crucial act suggested to Ellis 
by Project C43: Alice, who is the intended 
recipient, actually initiates the scrambling 
process by executing a mathematical opera¬ 
tion to transform the key to a new number. 
She sends the new number to Bob. 

The new number is analogous to what we 
know as a public key. Since an important 
property of the mathematical operation 


Alice uses is that it cannot be calculated in 
reverse, even by an outside observer who 
has this second, nonsecret number, and also 
knows what function produced it, cannot do 
an inverse calculation to retrieve the first, 
secret number. This is something that will 
remain known only to the recipient, Alice. 

Now that Bob has this nonsecret number, 
he uses a second operation to scramble the 
private message he has for Alice, which he 
then sends. With a third mathematical func¬ 
tion, Alice uses her original, secret key to 
essentially strip the encryption from the 
message. She can now read the plain text, 
and Eve can do nothing but gnash her teeth 
as she watches a very public exchange of 
what, to her, will remain gibberish. 

The nonsecret key acts like the line noise 
in Project C43. Since such keys wouldn’t 
have to be protected, it would be possible 
to have secure communications without all 
the prior arrangements necessary in con¬ 
ventional crypto, opening the way for pro¬ 
tected communications on a vast scale. 

Ellis hadn’t been assigned to unleash a 
revolution in cryptography, but the possibil¬ 
ity that he had done so had to be dealt with. 










At GCHQ, disproving Ellis's heretical thesis 

would be striking a blow for the natural order. 


Security Group cryptographers would read 
Ellis’s paper and work for a while on poten¬ 
tial solutions, and in 1971 a new chief scien¬ 
tist took an interest and assigned some 
people to the problem. But while those look¬ 
ing for the mystery functions developed 
ideas about what the characteristics of such 
things might be, they had no luck in actually 
finding one that worked. 

Then Clifford Cocks came along. 


I 


n 1973, Cocks was 
a recent arrival 
in the electronics- 
security group. He 
had come to intelli¬ 
gence work from 
Kings College, Cam¬ 
bridge, where he 
earned an under¬ 
graduate degree in 
math, and Oxford, 
where he did grad¬ 
uate work in num¬ 
ber theory before 
deciding to move 
on. Although Cocks 
didn’t know much 
about the GCHQ 



function,” Cocks said during his lecture, 
adding that not reading Ellis’s paper before 
the conversation was an advantage. That 
allowed him to consider the problem with¬ 
out preconceptions. Since he had done his 
research the previous year in number theory 
- working with large primes and multipli¬ 
cation - it made sense to him to use that 
knowledge. “I suppose it was actually also 
helpful that I wasn’t doing anything that 
evening,” Cocks added blithely. 

After work he 
walked back to the 
modest house he 
rented in Cheltenham 
with Williamson, ate 
dinner, and sat down 
to think. Because of 
the secrecy imposed 
by the GCHQ, he had 
certain limitations: 
He could not bring 
anything home from 


Clifford Cocks 
realized that big 
primes were the 
key to public key. 


The very basis of the idea - its “nonsecret” 
element - seemed so heretical that, to some 
at the GCHQ, disproving his thesis would 
be striking a blow for the natural order of 
things. In July 1969, a draft of Ellis’s paper 
- which, naturally, was classified - was sent 
to the GCHQ’s chief mathematician, Shaun 
Wylie. Just before Christmas, he delivered 
his judgment: “Unfortunately, I can’t see 
anything wrong with this.” 

However, the mathematician noted, Ellis 
had presented only a proof that such a sys¬ 
tem could exist. The unknown remained: 
Was there really a way of generating a non¬ 
secret key from the original private key? 

To make it work, you needed to be certain 
that the Eves of the world could not reverse 
the first mathematical process and get their 
hands on the key. Ellis had conjectured a 
set of lookup tables that would perform the 
various scrambling and descrambling calcu¬ 
lations but had not developed the specific 
functions. Until they were formulated, non¬ 
secret encryption would be nothing more 
than a theoretical curiosity. Ellis did not 
hide this state of affairs when he formally 
wrote up his idea in a January 1970 internal 
paper called “The Possibility of Secure Non- 
Secret Digital Encryption.” 


“It is necessary to distinguish carefully 
between fact and opinion, i.e., between that 
which has actually been proved and that 
which seems likely,” he wrote. “It is particu¬ 
larly difficult to do this in this case because 
we have established something which, to 
most people, seems inherently impossible.” 

The remaining step in the creation of a 
secure, nonsecret key was not trivial. Even 
as he set about the search for the nonrevers- 
ible functions that would make his scheme 
work, Ellis, an engineer by training, was 
concerned that his mathematics skills were 
not up to the task. And despite the possible 
importance of a nonsecret system, the GCHQ 
did not assign much brainpower to aid him 
in the quest. At times over the next few 
years, some Communications-Electronics 


and really hadn’t thought about cryptogra¬ 
phy as a focus of his work, he knew the 
agency needed mathematicians. Also, a 
childhood friend, Malcolm Williamson, was 
already there. In September of that year, at 
age 22, Cocks went to work in Cheltenham. 

When people arrived at the GCHQ, they 
were assigned a mentor “to teach you the 
ropes and tell you what you needed to know,” 
Cocks recalled in a recent lecture. His was 
Nick Patterson, another Cambridge alumnus. 
One day at teatime, about two months after 
Cocks’s arrival, Patterson mentioned Ellis’s 
idea to his protege. 

“Nick explained it to me very mathemat¬ 
ically, in terms of wanting a nonreversible 
function, with a property where you could 
encrypt and decrypt with the input of this 


his office, and if he pondered a work-related 
problem “in digs,” he was not permitted to 
write anything down. The only medium he 
had was his brain. “Happily,” he said, “the 
first idea seemed to work just fine.” 

His idea was more than fine - it was ele¬ 
gant. “If you wanted a function that couldn’t 
be inverted,” he now says, “it seemed very 
natural to me to think of the concept of mul¬ 
tiplying quite large prime numbers together.” 

Cocks is pointing to a basic mathematical 
truth: The product of two large prime num¬ 
bers is extremely difficult to factor - that is, 
to reverse to obtain the original primes. He 
figured that the secret key in his implemen¬ 
tation would be two huge primes, generated 
by a message recipient. The primes would 
be multiplied, and the product would be 
the nonsecret key, the number given openly 
to a sender (who could, if need be, also get 
the number from a public directory). Cocks 
then figured out a simple mathematical for¬ 
mula that would allow the sender to encrypt 
a message in such a way that it could be 
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decrypted only by someone who knows the 
original primes. “This is very interesting,” 
Cocks remembers thinking. After mapping 
it out in his head, he went to sleep. “I went 
back to work the next morning and wrote 
it down,” he recalls. 

Cocks, in one evening, had achieved a 
breakthrough that several years later would 
be repeated - in the form of the revolutionary 
RSA algorithm - after months of intensive 
trial and error by MIT researchers Ron Rivest, 
Adi Shamir, and Len Adleman. 

Word got around the electronics-security 
group that someone had found a way to 
implement James Ellis’s idea. Cocks men¬ 
tioned to his friend Malcolm Williamson 
that he had an internal paper coming out. 
This was a one-up move; it was unusual for 
a recruit to circulate a paper so soon. Cocks’s 
announcement got 
Williamson’s atten¬ 
tion; he listened 
closely as Cocks 
explained the prob¬ 
lem and his solution. 

Williamson had 
known Cocks since 
they were both 12 
- they had attended 
the same grammar 
school in Manches- 


Malcolm Williamson 
worried that such a 
"simple" scheme was 
vulnerable to attack. 


ter, and they had both gone to Cambridge. 
Williamson had done graduate work at Liver¬ 
pool University, then one day saw an ad, 
posted by the GCHQ, calling for mathema¬ 
ticians. Without knowing much about the 
agency, he had applied - and soon found A6 

W illiamson had not heard of the Ellis 
problem before, but it struck him 
as rather unreasonable. How could you do 
cryptography when you passed the key in 
the open? So he set about to shoot down the 
concept, but he couldn’t. “I didn’t manage 
to prove that there were any flaws in what 
he had,” he recalls. 


But in the process, Williamson began con¬ 
sidering ways that two collaborating parties 
could pass numbers back and forth to build 
a shared key that would be secure even if 
an eavesdropper was monitoring every bit 
of the exchange. It was very late when he 
got it - 8 or 12 hours after he sat down to 
think. His scheme involved a complex set 
of exchanges in which each party picks 
a random number, performs a calculation 
on it by a difficult-to-reverse formula, 


design is essentially messy; it’s not neat and 
tidy and mathematical. So we’re pretty com¬ 
fortable that people are not going to be able 
to break those things, because even if you 
hack away at it, you’re not going to suddenly 
find a little magic screw there that, if you 
unscrew it, everything falls to pieces. But 
in all this stuff with public key, there abso¬ 
lutely may be a magic screw. Some graduate- 
student mathematician could really cause 
a disaster.” 


Cocks's breakthrough was repeated, years later, 

after months of intensive effort at MIT. 



and arrives at a 
shared key. 

It’s indicative of 
the project’s relative 
unimportance at the 
GCHQ that William¬ 
son didn’t write up 
his work for a couple 
of months. Not long 
after he did, and after 
some conversations 
with Ellis, he came 
up with an idea that 
streamlined his con¬ 
cept. It was precisely 
the same formula¬ 
tion for what would 
later be known as 
the Diffie-Hellman 
algorithm. As far 

as Williamson is concerned, though, it 
was pretty much a consequence of his first 
paper, so obvious that he felt in no hurry 
to circulate it. “It really didn’t feel like such 
a big step,” he says. 

Now the GCHQ had two means of imple¬ 
menting Ellis’s heresy. But just as the 
agency had been suspicious of the initial 
idea, it moved ultracautiously with Cocks’s 
and Williamson’s schemes. Ironically, one 
factor weighing against accepting the solu¬ 
tions was their sheer straightforwardness. 
“There’s a basic principle that neat and tidy 
problems have neat and tidy solutions and 
messy problems don’t have neat and tidy 
solutions,” says Williamson. “Most of cipher 


So concerned was the GCHQ with this 
possibility that it not only looked at the 
schemes internally - finding no inherent 
flaws - but also took the unusual step 
in 1974 of going to a renowned outsider, 
Professor R. F. Churchhouse of the Uni¬ 
versity of Wales, presenting him with the 
mathematical foundation of Cocks’s idea, 
and asking whether it was secure. Church- 
house concluded that as long as no one 
figured out a fast way of factoring huge 
primes - something that no mathemati¬ 
cian had ever come close to - the scheme 
was sound. 

The agency ultimately determined that 
between the two methods, Williamson’s was 
preferable because its functions were easier 
to work with than the huge numbers Cocks’s 
scheme required. Even so, the system was 
judged to be impractical. “The machines 
that would be used were expensive and 
very slow,” explains Cocks. “It took minutes 
to generate a key. We looked at the circum¬ 
stances under which you would find it use¬ 
ful to have a machine that took that long 
to produce keys and immediately thought 
the applications were too limited to make 
it worth floating.” 

So the GCHQ’s thinking had advanced 
from judging nonsecret encryption to be 
impossible to finding it overly cumbersome. 
Many people in the agency also remained 
concerned that such a radically new kind 
of cryptography might have weaknesses too 
subtle to detect, weaknesses that an enemy 
might use to crack the system. 
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Even Williamson believed that the whole 
venture was too risky. When he finally wrote 
up a revised version of his key scheme, he 
cited these reservations as the reason for 
the two-year delay. “I find myself in an 
embarrassing position,” he wrote. “I have 
come to doubt the whole theory of nonse¬ 
cret encryption. The trouble is that I have 
no proof that the method ... is genuinely 
secure.” He conceded he could not find any¬ 
thing wrong with the system, though, “and 
would be grateful if anyone else can.” No 
one did. But by then the GCHQ had tacitly 
concluded it wasn’t worth the effort to 
implement a public key crypto system. 

I n 1976, of course, Diffie and Heilman pre¬ 
sented their findings in two papers, which 
were followed in 1977 by a famous paper 
about RSA publicized by Scientific American. 
These developments made a huge splash; 
the news even found its way into the popu¬ 
lar press, and the public key discoverers 
were widely heralded. One can only imagine 
how weird this all must have been for Ellis, 
Cocks, and Williamson, who could never, 
outside the walls of the GCHQ, even hint at 
what they knew about nonsecret encryption. 

Cocks says that when Ellis read Diffie and 
Heilman’s first paper, which outlined the pub¬ 


lic key idea but suggested no implementa¬ 
tion, he said simply, “They’re where I was in 
1969.” The Stanford team’s second paper did 
suggest a means of implementation - identi¬ 
cal to the Williamson solution. Cocks had 
temporarily left the GCHQ for a stint at the 
Ministry of Defense and first learned of the 
Americans’ work in Martin Gardiner’s Sci¬ 
entific American column in mid-1977 - the 
one describing the RSA algorithm Cocks had 
first discovered three years earlier. He says, 
with some understatement, “I was surprised.” 

In 1977, the British cryptographers were 
upset to learn that both Stanford University 
and MIT were planning to patent, respec¬ 
tively, the Diffie-Hellman and RSA algo¬ 
rithms. “I tried to get them to block the US 


patent,” Williamson says. “We could have 
done that, but in fact the people higher 
up didn’t want to. Patents are complicated.” 
Specifically, there was a question as to 
whether one could obtain a patent under 
British law for what was essentially a 
mathematical algorithm. “The advice we 
received was, ‘Don’t bother,’” says Cocks. 

That stance apparently condemned the 
intelligence establishment - in the UK, at 
least - to the role of bystander during the 
cryptographic revolution Diffie and Hell- 
man had sparked. The GCHQ and the NSA 
would eventually come to take public key 
seriously, but they no longer held their 
crypto monopoly. A new community of 
cryptographers, not bound by government 
constraints or prejudices, quickly began a 
process of furious innovation that would 
transform cryptography from a tool of sec¬ 
recy to a technology of privacy. 

Chief among the developments that grew 
out of public key cryptography was the abil¬ 
ity to authenticate message senders with 
digital signatures. There followed ideas for 
digital cash, including a system that pre¬ 
served a spender’s anonymity, just as with 
actual money. There were schemes for “secret 
sharing,” in which information is divided 
among several people in such a way that it 


can be recovered only by consent of a given 
percentage of the keyholders. There were 
digital-certificate systems that allowed 
identities to be verified online or through 
smartcards. There were systems for digital 
time-stamping, electronic receipts, and all 
sorts of ecommerce activities. As a result 
of these efforts, public key is now ubiqui¬ 
tous, on every copy of Netscape and Lotus 
Notes - and may one day wind up in every¬ 
one’s wallet as smartcards. 

It’s easy to fault the intelligence commu¬ 
nity for not pursuing the development of 
nonsecret encryption, but from a national- 
security standpoint, its cautious approach 
was understandable. Using an untried tech¬ 
nique to protect government secrets posed 


a risk. One of nonsecret crypto’s inventors 
still makes this point. “The government 
has to be very cautious,” says Williamson. 
“It’s much more important to secure some 
of this stuff than, say, banking transactions 
or Internet communications, or what the 
next-model Ford is going to look like. If I 
were on the top of the pyramid then, would 
I have dared to implement it? What was the 
chance that somebody would find that magic 
screw that unlocks everything?” 

In the final reckoning, nonsecret encryp¬ 
tion was too much a departure from what 
was known. “You’ve got to remember,” says 
Williamson, “this is the civil service. I mean, 
this is something new and different. ‘Let’s 
ignore it. Let’s sweep it under the carpet.’ ” 

A quarter of a century after they did their 
big work, the British trio insist that they 
didn’t feel shortchanged when they saw oth¬ 
ers get all the credit for ideas they had come 
up with themselves. “Ellis got internal recog¬ 
nition,” says Cocks, who himself is perfectly 
comfortable with his anonymity. “You accept 
that. Internal recognition is all you get.” 

Of the three, only Ellis took steps to bring 
his work to public attention. In 1987, he 
wrote a paper directed to outsiders outlin¬ 
ing how he had hit on the idea of nonsecret 
encryption. For anyone thick enough to have 
missed his point, he closed the paper by 
noting it was “some time after the basic 
work had been done” that Diffie and Hell- 
man made what he called the “rediscovery 
of the NSE techniques.” But the GCHQ clas¬ 
sified his account and kept it secret. William¬ 
son suggests release of the true story was 
held up by one official. The material was 
all ready to go, he says, but could not be 
published “until a certain person retired.” 

Apparently, the “certain person” eventually 
left government service. In late 1997, the 
Communications-Electronics Security Group 
posted on its Web site Ellis’s 1987 history 
along with the earlier papers he, Cocks, and 
Williamson had written. (The papers are 
available at www.cesg.gov.uk/about/nsecret 
. htm .) Some weeks earlier, on November 25, 
James Ellis had died. 

I n 1979, National Security Agency chief 
Bobby Inman publicly stated that, all the 
noise about Diffie-Hellman and RSA aside, 
the intelligence establishment had known 
about public key cryptography for some 


The UK igence establishment's stance 
of secrecy condemned it to a 
spectato role during the cryptographic revolution. 


WIRED APRIL 1999 


mo 



time. To Diffie, the suggestion that someone, 
somewhere had discovered public key before 
him had long been troublesome, and he 
tried to find out what Inman meant. In the 
early ’80s, he finally pried two names out 
of an NSA source: Clifford Cocks and James 
Ellis of the GCHQ in Cheltenham. At the 
time, Diffie was employed by the research 
affiliate of Canada’s Northern Telecom. 
Working through a couple of connected 
associates, he asked to meet with Cocks 
and Ellis. Only Ellis agreed. 

They met in the fall of 1982 - more than 
six years since Ellis’s discovery and almost 
a decade since Diffie had independently 
come up with the same idea. Ellis lived on 
a hill on Cheltenham’s outskirts and had 
a beautiful view of the town. He raised bees 
in the backyard. The GCHQ senior scientist 
was in his late 50s - a tall man, going gray. 
After some small talk with Ellis and his 
wife, Diffie and his fellow cryptographer 
headed for a pub. 

Diffie turned to Ellis as they pulled out 
of the driveway. “Tell me,” he said, “how 
you invented nonsecret encryption.” 

“Who says I did?” Ellis asked. 

Diffie said the name of his NSA source. 

“Do you work for him?” asked Ellis. Diffie 
said he didn’t. At the pub, as Diffie got tipsy, 
Ellis - a solid GCHQ man - talked about 
anything but the subject Diffie most wanted 
to discuss. Still, the meeting was the begin¬ 
ning of a long friendship between the Diffie 
and Ellis families. It was a relationship in 
which Diffie’s wife, Mary Fischer, sensed 
something wistful in a man who never got 
credit for his truly revolutionary insight. 

Thinking back to their first meeting, Diffie 
says that Ellis made a telling statement, 
one whose very obliqueness speaks volumes 
about the world he lived in as a spy. 

The British spook said it on the way to 
the pub - a seemingly random confession 
that stood out in contrast to the polite eva¬ 
sions that were Ellis’s standard form of reply. 
Public key cryptography? “You did a lot 
more with it than we did,” he said. Then he 
said no more. The nonsecret secret would 
stay a secret for the rest of his life. ■ ■ ■ 


Contributing writer Steven Levy (steven 
@echonyc.com), a senior editor at News¬ 
week, is working on a book about cryp¬ 
tography 
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What happens at 00:00:01 on January 1? 







very cold 




Black Friday - the 
Great Ice Storm's 
darkest day - treated 
20- to 50-ton 
utility towers like 
Tinkertoys 
and choked city 
streets with fleeing 
commuters. 
Opposite page: 
Montrealers rush 
home on January 9. 

Right: A tower 
in Bouchervillejust 
outside Montreal, 
collapsed under the 
weight of ice. The 
storm graphically 
demonstrated how 
we are all hostages 
to electricity - and 
why preparing for 
a sweeping blackout 
has become 
"the linchpin issue" 
of Y2K, 


A 

J- heavy ice storm 



is the most double-edged of natural phenomena, embodying beauty and menace 
in equally astonishing proportions. The first response is usually awe: People 
find their muted winter world abruptly swollen, slippery, and silver-white, 
as if everything has been recast as a George Segal sculpture. Only gradually 
do they comprehend that their elegant surroundings are also treacherous. 

At 3 a.m. on January 8,1998, Mitch Teich was awakened by what sounded 
like rapid-fire rifle shots, and realized he was hearing tree branches snap¬ 
ping under the weight of ice. Teich, a radio reporter in Potsdam, New York, 
20 miles from the Canadian border, noticed that the electricity in his house 
was out, and figured it might not come back on for a few hours. He pulled 
another blanket over himself and went back to sleep. 

By the time Teich got up at 7, everything was covered in a thick sheet of 
ice. If not for fallen limbs and power lines, he could have skated across his 
front yard and down the street, all the way to work 10 miles away. Teich 
turned on his transistor radio and was surprised to hear that, except for a 
couple of French-language AM stations across the border, both bands were 
silent. He went outside to take in the spectacle, and found his neighbor 
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doing the same. They agreed that the outage might last the whole day. Without 
hot water or electricity, Teich abandoned the thought of making breakfast. 
Instead, he chipped the ice off his car’s windshield and - since downed power 
lines blocked his driveway - drove across his yard to get to work. As it turned 
out, he lacked power for eight days, so he didn’t go back. Instead, he slept 
on foam insulation in his office. 

Teich had it easy: Some of the 5.2 million people affected by the Great Ice 
Storm of 1998 went without power for five weeks. The storm struck a 600- 
mile-long swath of terrain that covered parts of four Canadian provinces and 
four US states, in many areas doubling or tripling records for freezing rain¬ 
fall. It was the most destructive recorded weather event in Canada’s history, 
and produced the highest insurance loss of any Canadian disaster. It gener¬ 
ated 840,000 claims, the most of any episode in the annals of insurance, 
and 20 percent more than Hurricane Andrew, the costliest natural disaster 
in US history. In Canada alone, roughly 2.6 million people - a fifth of the 
national labor force - were prevented from getting to work for several days. 
About 100,000 people took refuge in shelters. The official death toll was 45 - 
28 fatalities in Canada, 17 in the US - but those numbers understate the ice 
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Opposite page: 

Dead cattle piled 
high on a farm 
near Montreal.The 
storm walloped 
thousands of 
dairy operations 
in Canada and 
upstate New York. 
Below: A little 
house amid the 
tangles. In Sainte- 
Angele-de-Monnoir, 
a village inside 
the particularly 
hard-hit "Dark 
Triangle," the ice 
storm toppled 
every electrical 
pole in town, 
knocking out power 
for 26 days. 


storm’s effects. Hundreds of ill and elderly people, weakened by extended 
stays in shelters where flu became epidemic, died weeks or months later, suc¬ 
cumbing to ailments they might otherwise have overcome. 

Yet the storm’s biggest impact was, in a sense, not weather-related: It was 
the loss of electricity, which continued long after the storm passed. Ice 
accumulations caused the collapse of more than a thousand 260-feet-high 
transmission towers, each weighing 20 to 50 tons, and at least 35,000 wooden 
utility poles in Canada. More than 7,500 transformers stopped working, 
often blowing out with dazzling orange-and-yellow flashes or bursts of flame. 
Montreal’s water supply, reliant on electricity for filtration, came close to 
running dry. About 5,500 Canadian dairy farms lost the capacity to milk their 
cows mechanically, and even where cows could be milked by hand or with 
generator power, the milk often couldn’t be delivered to production plants, 
as the roads were impassable. Some parts of Monteregie, a region of 1.3 mil¬ 
lion people southeast of Montreal, went without power for so long that the 
area became known as “the Dark Triangle.” 

More than a year after the storm ended, the people who experienced it 
remain aware of one overriding lesson: Their dependence on electricity 
makes them more vulnerable than they’d ever imagined. As Mark Abley 175 ► 











Groaning Grids 

World's worst power outages.* 



EASTERN CANADA AND NORTHEASTERN US 

January 5-February 8,1998 
Duration Up to 33 days in some areas. 

Geographic are< Four provinces in eastern Canada; four states in the northeastern US. 

People affected; 5.2 million. 

Cost Combined insurance losses in Canada and US exceeded $1.2 billion. 

Cause: Ice storms took out more than 1,000 major transmission towers and 35,000 
wooden utility poles. 

Effects The storms were directly responsible for 45 deaths; 100,000 Canadians were 
forced to take refuge in shelters. 



NORTHEASTERN US AND ONTARIO 

November 9-10,1965 
Duration Up to 13 hours. 

Geographic arec 80,000 square miles in seven US states and Ontario. 

People affected: 30 million. 

Cost An estimated $452 million** in damages and lost business. 

Cause: A single overtaxed transmission line from an electric station near Niagara Falls 
triggered a surge, blacking out a region the size of the UK in less than 12 minutes. 
Effects More than 800 hospitals were left without power; thousands of New Yorkers 
were trapped in subway tunnels and elevators; unexpectedly, crime went down (the 
NYPD attributed this to cool weather). Death toll: three. 



MALAYSIA 

September 29-October 1,1992 
Duration Up to 48 hours. 

Geographic arec Nine of Malaysia's 13 states. 

People affected: Nearly 18 million. 

Cost Business losses totaled 220 million ringgit ($58 million). 

Cause: Lightning damaged a major grid in eastern Malaysia, crippling power stations 
across the nation. 

Effects: Manufacturers, including those located in Malaysia's "Silicon Island," were 
hardest hit by the blackout. The outage briefly halted trading on the national stock 
exchange. 



NEW YORK 

July 13-14,1977 
Duration Up to 25 hours. 

Geographic arec New York City and Westchester County. 

People affected: More than 8 million. 

Cost: Up to $737 million** in total economic losses. 

Cause: A series of lightning strikes short-circuited Con Edison transmission lines, 
touching off a widespread blackout. 

Effects: Striking on one of the hottest nights of the year, the outage sparked massive 
looting and rioting in the Bronx, Brooklyn, and Manhattan, resulting in close to 3,500 
arrests. Riot damage alone came to $285 million.** 



MEXICO 

January 15,1981 
Duration Four hours. 

Geographic area 15 states, plus the Federal District, which includes Mexico City. 

People affected 39 million - 60 percent of Mexico's population. 

Cost: unknown. 

Cause: Failure of three generators caused a cascading effect, shutting down generators 
throughout the country. 

Effects In Mexico City alone, the blackout trapped nearly 2 million vehicles in traffic 
jams and 40,000 riders in subways. 


^Ranked by number of people affected times average duration. **ln 1998 dollars. 



C ompared to the ice storm’s 
aftermath, the power 
outage that hit Auckland, 
New Zealand’s downtown for 
five weeks starting in late Febru¬ 
ary 1998 was a modest affair. 
Nobody even died - unless you 
count Wayne Gilbert, chief exec¬ 
utive of Mercury Energy, the 
utility responsible for the disas¬ 
ter. Only days before a govern¬ 
ment commission announced 
that Mercury’s mismanagement 
caused the outage, he suffered 
a heart attack at his desk. He 
was not extravagantly mourned. 

If the ice storm in its immen¬ 
sity resembled a hurricane, the 
Auckland outage was a tornado: 
It picked up most of the 76,000 
office workers and residents 
of Auckland’s central business 
district and put them down 
somewhere else. If the Y2K bug 
attacks locally instead of region¬ 
ally - if, instead of triggering a 
widespread blackout, it sets off 
many small ones - then the 
Auckland outage may be a more 
useful model than the ice storm. 

Auckland is an exception inside 
an anomaly. New Zealand is a 
developed country that yearns 
for the international respect that 
development supposedly fosters, 
yet larger countries slight it; 
Australians, for example, think 
of New Zealanders as their coun¬ 
try cousins. And even though 
Auckland is New Zealand’s 
biggest city, other New Zealan¬ 
ders regard it with scorn. It’s a 
nice enough town, comfortable 
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in the Dark 

Survival stories from Auckland, New Zealand. 


and hospitable and impressively 
green, but by national standards 
it’s crass and materialistic, 
almost un-New Zealandian. For 
one thing, the country’s abun¬ 
dant natural splendor isn’t visi¬ 
ble in Auckland, and it’s possible 
to drive from the center of town 
to the airport, a 25-minute ride, 
without seeing one of New Zea¬ 
land’s 60 million or so sheep. 
The outage added to Auckland’s 
ignominy, all the more so since 
Mercury should have seen it 
coming. 

At the time, the city’s central 
business district (known to 
acronym-happy Aucklanders 
as the CBD) received most of 
its electricity via four cables 
extending from two substations 
elsewhere in the city. Mercury 
had suffered frequent break¬ 
downs in two cables that were 
installed in 1959. The simultane¬ 
ous loss of both cables, enough 
to hamper but not cripple the 
city’s electricity supply, never¬ 
theless was considered improb¬ 
able. Mercury assumed the two 
newer cables were so reliable 
that it never even contemplated 
their failure. 

Yet between January 22 and 
February 20, all four cables 
broke down as a result of what 
the government commission 
later called Mercury’s deficient 
contingency planning and lack 
of cable maintenance. Critics 
suggested that Mercury’s neglect 
of its infrastructure was a conse¬ 
quence of the deregulation of 


New Zealand’s electric industry, 
which led to the company’s 
creation in 1992. Since then, 
Mercury had downsized its 
workforce from 1,411 employees 
to 600, and had become preoc¬ 
cupied with buying out another 
utility, Power New Zealand. 

The CBD is home to about 
6,000 high-rise residents and 
8,000 businesses employing 
70,000 people, nearly 5 percent 
of the national workforce. The 
outage started during the after¬ 
noon rush hour on Friday, Feb¬ 
ruary 20, when, with three 
cables already idle, the fourth 
cable failed. With stoplights 
out, traffic turned briefly chaotic, 
then calmed as cars left the area. 
The timing was fortunate, giv¬ 
ing businesses the weekend to 
find temporary accommodations 
outside the CBD and move office 
equipment. (Y2K is similarly 
timed, as New Year’s Eve 1999 
falls on a Friday.) 

Like Ontario Hydro, Mercury 
underestimated the time needed 
to restore electricity. Its first 
pronouncement was that power 
would be back within a week; 
instead, full restoration of power 
took five weeks, and short inter¬ 
mittent outages continued until 
May. The utility also joined city 
officials in issuing an “urgent 
notice” advising residents with¬ 
out power to evacuate and 
instructing people outside the 
CBD to stay away. To many 
downtown businesspeople, this 
was both a crippling blow and 


an act of extreme disloyalty 
by the mayor, Les Mills. He 
responded, with justification, 
that he had to consider public 
safety over the merchants’ wel¬ 
fare, but few merchants were 
persuaded. Their anger was a 
factor in Mills’s defeat in last 
October’s election. 

In the first few days of the 
outage, power inside the CBD 
switched on and off unpre¬ 
dictable People got trapped in 
elevators. Fire alarms went off 
randomly. Security doors locked 
shut when they were supposed 
to be open, and stayed open when 
they should have closed. In a 
diary entry for Monday, Febru¬ 
ary 23, three days after the out¬ 
age began, a local journalist 
named Andrew Heal wrote: 
“Girlfriend goes for run at crack 
of dawn. Power goes off and she 
is locked out, so she stands in 
the middle of the street and bel¬ 
lows my name. Three sleepy, 
unshaven faces appear at three 
separate windows. Great way to 
meet the neighbors.” 

Foul, noisy generators soon 
cluttered the CBD’s sidewalks. 
When a generator in a coffee 
shop exploded, a wall of smoke 
surged through the ground 
floor of the shopping arcade, 
preceded by fleeing customers. 
Corry Stoop, owner of a bou¬ 
tique, ran to close her door just 
before the smoke cloud arrived. 
A second later, she recalls, 

“I couldn’t see across the hall.” 

Auckland became the isi ► 





Poorly maintained cables caused the big 
blackout in downtown Auckland last year 


Apocalypse? No. Just a major headache, 
Residents were tossed, businesses died 


Locals blame the utility. Mercury Energy. 


We're not ready to forgive them/' says ort 
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The Myth of Order 

The real lesson of Y2I< is that software operates 


¥ 2K has uncovered a hidden side of computing. It’s always been 
there, of course, and always will be. It’s simply been obscured by 
the pleasures we get from our electronic tools and toys, and then 
lost in the zingy glow of techno-boosterism. Y2K is showing every¬ 
one what technical people have been dealing with for years: the 
complex, muddled, bug-bitten systems we all depend on, and their 
nasty tendency toward the occasional disaster. 

It’s almost a betrayal. After being told for years that technology 
is the path to a highly evolved future, it’s come as something of a 
shock to discover that a computer system is not a shining city on 
a hill - perfect and ever new - but something more akin to an old 
farmhouse built bit by bit over decades by nonunion carpenters. 

The reaction has been anger, outrage even - how could all you 
programmers be so stupid? Y2K has challenged a belief in digital 
technology that has been almost religious. But it’s not surprising. 
The public has had little understanding of the context in which 
Y2K exists. Glitches, patches, crashes - these are as inherent to the 
process of creating an intelligent electronic system as is the beauty 
of an elegant algorithm, the satisfaction of a finely tuned program, 
the gee-whiz pleasure of messages sent around the world at light 
speed. Until you understand that computers contain both of these 
aspects - elegance and error - you can’t really understand Y2K. 

Technically speaking, the “millennium bug” is not a bug at all, 
but what is called a design flaw. Programmers are very sensitive to 
the difference, since a bug means the code is at fault (the program 
isn’t doing what it was designed to do), and a design flaw means it’s 
the designer’s fault (the code is doing exactly what was specified in 
the design, but the design was wrong or inadequate). In the case 
of the millennium bug, of course, the code was designed to use two- 
digit years, and that’s precisely what it’s doing. The problem comes 


if computers misread the two-digit numbers - 00, 01, et cetera. 
Should these be seen as 1900 and 1901, or as 2000 and 2001? Two- 
digit dates were used originally to save space, since computer mem¬ 
ory and disk storage were prohibitively expensive. The designers 
who chose to specify these two-digit “bugs” were not stupid, and 
perhaps they were not even wrong. By some estimates, the savings 
accrued by using two-digit years will have outweighed the entire 
cost of fixing the code for the year 2000. 

But Y2K did not even begin its existence as a design flaw. Up until 
the mid-1980s - almost 30 years after two-digit years were first put 
into use - what we now call Y2K would have been called an “engi¬ 
neering trade-off,” and a good one. A trade-off: To get something you 
need, you give up something else you need less urgently; to get more 
space on disk and in memory, you give up the precision of the cen¬ 
tury indicators. Perfectly reasonable. The correct decision. The surest 
sign of its correctness is what happened next: Two-digit years went 
on to have a long, successful life as a “standard.” Computer systems 
could not work without standards - an agreement among programs 
and systems about how they will exchange information. Dates flowed 
from program to program, system to system, from tape to memory to 
paper, and back to disk - it all worked just fine for decades. 

Though not for centuries, of course. The near immortality of com¬ 
puter software has come as a shock to programmers. Ask anyone 
who was there: We never expected this stuff to still be around. 

Bug, design flaw, side effect, engineering trade-off - programmers 
have many names for system defects, the way Eskimos have many 
words for snow. And for the same reason: They’re very familiar with 
the thing and can detect its fine gradations. To be a programmer is to 
develop a carefully managed relationship with error. There’s no get¬ 
ting around it. You either make your accommodations with failure, 


“I’ve fixed about 1,000 bugs in my life. 

How many have I created? Undoubtedly more.” 

- Patrick Naughton, executive vice president of products, Infoseek 

“Bugs are an unintended source of inspiration. Many 
times I’ve seen a bug in a game and thought, ‘That’s 
cool -1 wouldn’t have thought of that in a million 

years.’ ” — Will Wright; creator of SimCity and chief game designer at Maxis 
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just like any natural system: o 

ut of control. By Ellen Ullman 












“January 1 is a Saturday. So if the world comes to an 
end for a couple of days, it’ll be OK. We’ve all had 

weekends like that.” - Reed Hundt, former FCC chair 

“One guy in our office keeps a wooden head at the top of 
his cube - the God of Debugging. He makes offerings to 

it daily.” - Maurice Doucet, director of engineering at MetaCreations 


or the work will become intolerable. Every program has a bug; every 
complex system has its blind spots. Occasionally, given just the right 
set of circumstances, something will fail spectacularly. There is a 
Silicon Valley company, formerly called Failure Analysis (now Expo¬ 
nent), whose business consists of studying system disasters. The com¬ 
pany’s sign used to face the freeway like a warning to every technical 
person heading north out of Silicon Valley: Failure Analysis. 

No one simply accepts the inevitability of errors - no honest pro¬ 
grammer wants to write a bug that will bring down a system. Both 
engineers and technical managers have continually looked for ways 
to normalize the process, to make it more reliable, predictable - 
schedulable, at the very least. They have talked perennially about 
certification programs, whereby programmers would have to prove 
minimal proficiency in standard skills. They have welcomed the 
advent of reusable software components, or “objects,” because com¬ 
ponents are supposed to make programming more accessible, a pro¬ 
cess more like assembling hardware than proving a mathematical 
theorem. They’ve tried elaborate development methodologies. But 
the work of programming has remained maddeningly undefinable, 
some mix of mathematics, sculpting, scrupulous accounting, and 
wily, ingenious plumbing. 

In the popular imagination, the programmer is a kind of traveler 
into the unknown, venturing near the margin of mind and meat- 
space. Maybe. For moments. On some extraordinary projects, some¬ 
times - a new operating system, a newly conceived class of software. 
For most of us, though, programming is not a dramatic confronta¬ 
tion between human and machine; it’s a confused conversation 
with programmers we will never meet, a frustrating wrangle with 
some other programmer’s code. 

Most modern programming is done through what are called 


application programming interfaces, or APIs. Your job is to write 
some code that will talk to another piece of code in a narrowly 
defined way using the specific methods offered by the interface, and 
only those methods. The interface is rarely documented well. The 
code on the other side of the interface is usually sealed in a propri¬ 
etary black box. And below that black box is another, and below that 
another - a receding tower of black boxes, each with its own errors. 
You can’t envision the whole tower, you can’t open the boxes, and 
what information you’ve been given about any individual box could 
be wrong. The experience is a little like looking at a madman’s elec¬ 
tronic bomb and trying to figure out which wire to cut. You try to 
do it carefully but sometimes things blow up. 

At its core, programming remains irrational - a time-consuming, 
painstaking, error-stalked process, out of which comes a functional 
but flawed piece of work. And it most likely will remain so as long as 
we are using computers whose basic design descends from ENIAC, 
a machine constructed to calculate the trajectory of artillery shells. 

A programmer is presented with a task that a program must accom¬ 
plish. But it is a task as a human sees it: full of unexpressed knowl¬ 
edge, implicit associations, allusions to allusions. Its coherence comes 
from knowledge structures deep in the body, from experience, mem¬ 
ory. Somehow all this must be expressed in the constricted language 
of the API, and all of the accumulated code must resolve into a set of 
instructions that can be performed by a machine that is, in essence, 
a giant calculator. It shouldn’t be surprising if mistakes are made. 

T here is irrationality at the core of programming, and there is 
irrationality surrounding it from without. Factors external to the 
programmer - the whole enterprise of computing, its history and 


“Debugging had to be discovered. I can remember the 
exact instant when I realized that a large part of my life 
from then on was going to be spent finding mistakes in 
my own programs.” 

- Maurice Wilkes, creator of the EDSAC and consultant to Olivetti Research Lab 

“Trust the computer industry to shorten ‘Year 2000’ 
to ‘Y2K.’ It was this kind of thinking that caused the 

problem in the first place.” - anonymous Net wisdom 
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“To paraphrase Mark Twain, the difference between the right 
program and almost the right program is like the difference 
between lightning and a lightning bug. The difference is just 

a bug .” - Danny H i 11 is, i n The Pattern on the Stone (1998) 

“I am one of the culprits who created the problem. I used to 
write those programs back in the ’60s and ’70s, and was so 
proud of the fact that I was able to squeeze a few elements 
of space by not having to put ‘19’ before the year.” 

-Alan Greenspan, Federal Reserve chair 


business practices - create an atmosphere in which flaws and over¬ 
sights are that much more likely to occur. 

The most irrational of all external factors, the one that makes the 
experience of programming feel most insane, is known as “aggres¬ 
sive scheduling.” Whether software companies will acknowledge 
it or not, release schedules are normally driven by market demand, 
not the actual time it would take to build a reasonably robust sys¬ 
tem. The parts of the development process most often foreshortened 
are two crucial ones: design documentation and testing. I recently 
went to a party where a senior consultant - a woman who has been 
in the business for some 30 years, someone who founded and sold 
a significant software company - was explaining why she would 
no longer work with a certain client. She had presented a software 
development schedule to the client, who received it, read it, then 
turned it back to her, asking if she’d remake the schedule so that it 
took exactly half the time. There were many veteran programmers 
in the room; they nodded along in weary recognition. 

Even if programmers were given rational development sched¬ 
ules, the systems they work on are increasingly complex, patched 
together - and incoherent. Systems have become something like 
Russian nesting dolls, with newer software wrapped around older 
software, which is wrapped around software that is older yet. We’ve 
come to see that code doesn’t evolve; it accumulates. 

A young Web company founder I know - very young; Scott Has- 
san of eGroups.com - suggests that all programs should be replaced 
every two years. He’s probably right. It would be a great relief to 
toss all our old code into that trash container where we dumped 
the computer we bought a couple of years ago. Maybe on the Web 
we can constantly replenish our code: The developer never lets go 
of the software; it sits there on the server available for constant 


change, and the users have no choice but to take it as it comes. 

But software does not follow Moore’s Law, doubling its power 
every 18 months. It’s still the product of a handworked craft, with 
too much meticulous effort already put into it. Even eGroups.com, 
founded only nine months ago, finds itself stuck with code program¬ 
mers have no time to redo. Said Carl Page, another of its founders, 
“We’re living with code we wish we’d done better the first time.” 

The problem of old code is many times worse in a large corpo¬ 
ration or a government office, where whole subsystems may have 
been built 20 or 30 years ago. Most of the original programmers 
are long gone, taking their knowledge with them - along with the 
programmers who followed them, and ones after that. The code, 
a sort of palimpsest by now, becomes difficult to understand. Even 
if the company had the time to replace it, it’s no longer sure of 
everything the code does. So it is kept running behind wrappers 
of newer code - so-called middleware, or quickly developed user 
interfaces like the Web - which keeps the old code running, but as 
a fragile, precious object. The program runs, but is not understood; 
it can be used, but not modified. Eventually, a complex computer 
system becomes a journey backward through time. Look into the 
center of the most slick-looking Web banking site, built a few months 
ago, and you’re bound to see a creaky database running on an aged 
mainframe. 

Adding yet more complexity are the electronic connections that 
have been built between systems: customers, suppliers, financial 
clearinghouses, whole supply chains interlinking their systems. 183 ► 


Ellen Ullman (ullman@well.com) is the author of Close to the 
Machine, a memoir that draws on her 20 years as a programmer : 
She is a frequent contributor to Harper’s, Salon, and NPR. 


“We used to have ‘bugs for bucks’ prizes, because toward the 
end of debugging, the bugs get hard to find. We’d add $10 to 
the prize for each bug found. But then people would hold off 
reporting one until the price went up. It was an underground 

economy in bug reporting.” - Heidi Roizen, former VP of developer relations at Apple 
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For Texaco's MILL E N N I lirtl 


SttM M A N D 0 S 


Year 2000 project 
manager Jay Abshier, 
at the Pembroke 
Refinery in Milford 
Haven, Wales. 




OT 
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[the war against Y2I< is being fought one RTU at a time. 


B ack in July 1998, Jay Abshier, 
Texaco's Year 2000 project 
manager, wanted to alert people to 
Y2K."I want to show that Y2K is not 
a hoax," he said on the phone. Six 
months later, he wanted to calm 
everyone down:"Now it's gone too 
far the other way, into overhyped 
fears." 

Abshier is one of the very few 
corporate Y2K managers who want¬ 
ed to speak on the record. He had 
an agenda, of course - "I want to 
show that Texaco is doing a good 
job," he said. But his larger goal was 
to deliver what surely is the most 
difficult message to convey about 
Y2K: that Year 2000 problems are real 
and may indeed be locally severe; 
and also that hard work, engineer¬ 
ing good sense, and intercompany 
cooperation can minimize the 
damage. 

To prove his point, he invited me 
to Texaco's Stormac center in New 
Orleans, a control facility that moni¬ 


tors 32 offshore oil platforms in the 
Gulf of Mexico. During storms, work¬ 
ers are evacuated from the platforms, 
and the center is used to control the 
rigs remotely.The center's controls 
exactly duplicate those on the off¬ 
shore platforms, providing the Year 
2000 team with an ideal Y2K labora¬ 
tory. (The control center's name is an 
acronym that stands for System for 
Texaco Offshore Remote Monitoring, 
but one suspects all those words are 
just an excuse for the impressive- 
sounding Stormac.) 

Abshier turned out to be a nicely 
suited man with a weary yet patient 
manner. He has worked for Texaco 
for 18 years; he wrote code for con¬ 
trol systems for eight years before 
becoming a manager. He took over 
as the Y2K manager in 1997, two years 
after Texaco started its Year 2000 
program. He brought me into a small 
office, where he introduced Robert 
Martin, another 18-year Texaco vet¬ 
eran, and Fred Cook, advanced tech¬ 
nician at the center, who has 19 years 
with the company. Martin and Cook 
wore chinos and polo shirts with 


Stormac logos.They spoke with broad 
Southern accents. 

The small office was Martin's. 
Lying flat on the desk - positioned 
for viewing from the visitor's seat - 
was a large gold-metal cross. Later, 

I asked Abshier about that part of 
Y2K - the religious fervor, the mil¬ 
lennial expectation of apocalypse. 
"I'm religious," Abshier said,"and a 
lot of people on my team are, too. 

I have a couple emails asking me, 

'Is this the end of time?'Well, if you 
subscribe to the Christian belief 
that there is an end of time, it also 
says that no one knows when it's 
going to happen. So I say no,Y2K 
can't be the end of time - it's too 
obvious." 

After we chatted for a while, the 
four of us went into the center's 
machine room, a windowless box 
filled with hardware, cables, and the 
hot air blown out the back of elec¬ 
tronic equipment. I asked them if 
they had any idea of all the embed¬ 
ded code running in all that gear. 
Martin laughed, ruefully."Oh yeah. 
We know. We wrote most of it our- 
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Making Texaco’s hundreds 
of date-sensitive RTUs 
Y2K-compliant means 
replacing the EPROM chips 
inside each unit, a process 
that takes about 15 minutes 
of computer downtime. 

Y2K technicians at the 
Stormac center in New 
Orleans use the handheld 
programming tool at right 
to access the motherboard 
of each RTU. 


selves." As there was no storm on 
that particular morning, the machine 
room was mostly given over to 
the test Abshier had invited me to 
see, a re-creation of one of the first 
tests Texaco had run on an embed¬ 
ded system. 


T he precise embedded system to 
be tested was a remote terminal 
unit, or RTU. An RTU is something 
like a small, single-purpose com¬ 
puter, the Stormac team explained. 
In a paperback-sized box mounted 
on the wall were several integrated 
circuit boards, each containing chips 
with embedded logic. Unlike pro¬ 
grammable logic controllers, or PLCs, 
which can contain complex programs 
to control industrial processes, an 
RTU is fairly primitive, usually con¬ 
fined to doing one task.This one 
measures the flow of liquids and 
gases through a pipeline. Simple as 
its work sounds - it measures the 
instantaneous flow rate, stamps the 
measurement with a date and time, 
and stores it temporarily in its inter¬ 
nal memory - it's a crucial piece of 
gear for Texaco.This little box is how 
it knows how much fuel it's deliver¬ 
ing through its pipelines - and how 
much to bill the customers who are 
getting that fuel. 

This RTU is just one small data- 
collection point in a wider universe 
of intelligent devices that communi¬ 
cate with a centralized computer 
system. Via microwave, hardwire, 
and radio, hundreds of devices like 
this one are constantly sending data 
to the Supervisory Control and Data 
Acquisition system. 

The Scada host computer sat on 
the other side of the machine room 
- nothing exotic-looking, just an 
Intel-based PC with specialized OS 
and software. But the Scada system 
is the heart of Texaco's embedded- 
system network. If it can't collect 
data from the field devices, the 
company has no idea what's going 
on in its operations, can't analyze 
its production, can't bill customers 


- can't function as a company. By 
law, if Texaco loses contact with its 
field devices, it shuts down in four 
hours. Right at that moment, the 
Scada system was polling hundreds 
of embedded-system devices, col¬ 
lecting and storing about 30,000 
points of data. 

Cook attached a laptop to the 
RTU, which gave him a direct inter¬ 
face to the logic in the device. He 


counted up to midnight. 46,47,48, 
49,50,51,52,53,54,55,56,57,58,59 
- then the date rolled over. 

01 / 017 : 0 . 

"Colon zero,"said Cook."lt's like, 
what is that?" 

Then he tried entering the 
date 12/31/00. Again the seconds 
counted up to midnight, this time 
to 01/01/:1. 

But nothing terrible seemed 
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was, of course, about to do the one 
thing everyone wanted to do: set 
the date on the device to Decem¬ 
ber 31,1999, wait for the year to 
change, and then see what would 
happen. 

Using a handheld interface termi¬ 
nal, he entered the date and time: 
12/31/99 23:59:45. 

Then we all watched the display 
on the face of the RTU as the seconds 


to happen. No flashing lights, no 
buzzers, no equipment shutdowns, 
Was it just a weird date-format prob¬ 
lem? A lot of hype over a display? 
Cook then took me over to the ter¬ 
minal for the Scada system and 
tried to collect information from 
the RTU. He entered the command 
to retrieve the device's idea of the 
date and time, and the Scada con¬ 
sole displayed: 
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01/01/101 

Then he tried to retrieve the 
crucial information from the device, 
the date-stamped flow measure¬ 
ments stored in the unit. And the 
Scada system answered: 

METER DATA NOT AVAILABLE - 
CONTRACT HOUR NOT CURRENT 

"It can't get the data," Cook 
explained. 

Gas and oil continued to flow, 


unmonitored and unmeasured. If 
you can't read the data, said Cook, 
"you don't know what you've sold, 
and you can't get paid for it." How 
long could Texaco continue to func¬ 
tion without being able to bill for 
the oil and gas delivered through 
its pipelines? Abshier and Martin 
looked at each other and let the 
question go. 

Texaco has hundreds of RTUs like 


this one out in the field. Fixing the 
devices involves going out to each 
unit, changing the chips inside it, 
and installing new software - about 
an hour's work per unit.The first 
round of replacement chips the RTU 
vendor sent them didn't work; they 
had to wait for another. Then the 
Scada system needed upgrading. 
And that was just for this one device. 
There are all those other devices in 
the field, with their chips and their 
embedded logic - setting valve posi¬ 
tions, measuring pressure - hundreds 
of them. 

Even so, Martin and Abshier were 
reassuring. In the face of serious sys¬ 
tem failure, Martin said,"We could be 
back online, with the proper person¬ 
nel, probably within a week." Abshier 
made a point of saying that Texaco 
was finding Y2K problems in only 
5 percent of its embedded systems 
- enough to take Y2K seriously 
but not so many as to cause panic. 
And they found no problems in life- 
critical systems, those related to 
safety, health, and the environment. 
Texaco got a relatively early start 
on its Y2K work; Abshier has a large 
budget (Texaco estimates it will 
cost about $75 million to fix its 
systems); and he said many times 
that the problems they're finding 
are "not showstoppers." And he still 
retains the plainspoken confidence 
from his days of writing code."Engi- 
neers know all these systems are 
not going to fail. Engineers aren't 
stupid." 

And yet, as the day wore on, 

I became aware of an edginess in 
Abshier. Maybe it was the uncertain 
atmosphere in the Stormac control 
room itself, dim and quiet like a radio 
station, with seven consoles show¬ 
ing data readings from the offshore 
control centers. Suspended above 
the consoles was a muted television 
permanently tuned to the Weather 
Channel. Despite the hot hazy sun¬ 
shine outside, a tropical depression 
was developing in the Gulf, and 
Martin, who would have to super¬ 
vise the platform personnel brought 


here in case of evacuations, kept slid¬ 
ing his eyes over to the TV."We're 
waiting to see if it's named," he said, 
meaning they were waiting to see 
if the depression became a tropical 
storm. 

T 

I nterdependency" was the word 
^LAbshier kept saying. He had 
used the word several times during 
the test demonstration, but now, as 
we talked in the control room, he 
seemed to give in to its implications 
- the vast, interconnected economic 
machine that lay beyond his control. 
The nitrogen vendors he depends 
on.The thousands of other critical 
suppliers.The subsidiaries in South 
America and Indonesia.The big 
customers - airlines, other oil com¬ 
panies, utilities, outside pipeline 
operators, the automobile industry 
("every car off the assembly line has 
oil in it") - what will happen if they 
succumb to.Y2K and stop working, 
supplying, buying? Abshier's com¬ 
posure seemed to waver as he let 
himself consider all the possible 
points of failure.'Tm aware of the 
interdependencies," he said,"the 
cascading effect. One pipeline going 
down - what's the cascade effect?" 

It was right there that I caught 
some of Abshier's edginess. Sud¬ 
denly it was all too easy to envision 
Y2K problems propagating them¬ 
selves, system to system, like some 
ice-nine of the computer age. 

Even as Abshier was worrying 
over the outside pipeline operators, 
they were worrying over him.Two 
weeks before meeting Abshier, I'd 
met Steve Wilson, Abshier's counter¬ 
part at El Paso Energy, a pipeline 
transmission company for oil pro¬ 
ducers like Texaco. Wilson exactly 
mirrored Abshier.The same acknowl¬ 
edgment of real problems.The same 
engineering optimism about their 
own systems.Then, inevitably, the 
same fear of the outside world. 

"It's everyone else I worry about," 
he said. 

Worry about everyone else: This 


was the core issue people involved 
in Y2K work raised over and over 
again. What was unnerving every¬ 
one was their sudden realization 
of critical dependency on other 
systems they knew so little about. 
Abshier, like everyone else, was trap¬ 
ped in a paradox. He complained 
about the faulty information he was 
getting from some of his vendors; 
meanwhile, he complained about 
the questionnaires vendors were 
sending to him."You wouldn't believe 
the data they want from Texaco," he 
said."l say/Are you kidding? You're 
a vendor!"' 

One of the greatest interdepen¬ 
dencies for Texaco, as for all of us, 
is electrical power. And there again 
came the paradox:Texaco relies 
on the utilities for power, Abshier 
explained, and the utilities rely 
on Texaco for fuels."They're just 
as worried about us as we are of 
them." 

While we stood in the darkened 
control room, Abshier contemplat¬ 
ed the likelihood of losing electrical 
power.The sensible guy in him had 
a "high" confidence level in the util¬ 
ities. He thought the probability 
of a failure that will take days to 
recover from was "pretty small." 
Then again ... He could imagine 
the way a catastrophic, cascading 
failure might happen: manufactur¬ 
ing plants shutting down unexpect¬ 
edly, causing power fluctuations 
on the grid; electrical cogeneration 
facilities simultaneously going 
offline; all of this exacerbated by 
embedded-logic failures in the 
electrical transmission and distri¬ 
bution system. 

What, finally, is Texaco going 
to do about electrical power? 
Abshier admitted he'll probably 
take Texaco's data center off the 
grid at the turn of the millennium 
- that he'll "warm up the genera¬ 
tors and go to emergency backup 
several hours before midnight." 

He tried not to make too much of 
this decision."Might as well do it 
just to be safe." - Ellen Ullman 
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Wired: With AT&T preparing to reach out via cable, you're the 
guy charged with sending Grandma's phone calls down Sonny's 
cable TV pipes. How will that be done? 

Medin: In most cases, dedicated boxes will be installed on the 
side of your house. These convert your phone call into a data 
signal that can be carried over the cable network. At the TCI 
head end, data is taken off the line and formatted for a conven¬ 
tional voice network like AT&T and then sent down that pipe 
[to the recipient]. Of course, to guarantee fault-proof phone 
service, the network also needs robust, reliable power. So we 
may put in new generators or other power supplies, too. 

Won't the challenge of integrating AT&T/TCI nets slow rollout? 
No - it will speed broadband deployment. AT&T has earmarked 
$4-5 billion in additional capital, management talent, and 
general resources to upgrade cable plants for voice. Since 
data services don’t have the same power requirements as 
voice, we’ll be ready for broadband data before voice. 

You have a bit of a brand crisis building. What will your new logo 
be - AT&TCI@HomExcite? 

Yeah, it’ll look like a race car! On the broadband side, it’s 
going to be Cox@Home or TCI@Home or now AT&T@Home. 
On the narrowband, network-content side, that’s a very impor¬ 
tant question. The last thing you want to do is to screw up the 
whole reason you bought Excite. 

What's so great about a portal? 

For a long time I thought, Why do people like these things? 
They give you email, directory functions, maybe some better 
knobs on search engines, and Web space in which you can pub¬ 
lish. So what’s the deal here? But people like portals because 
they actually move information into the network. They don’t 
have to worry about having their mail client set up on a 
neighbor’s PC to read their email. They don’t have to dial 
in through a certain phone number to get to their favorite 
bookmarks. It’s portable. 

What's been missed about the @Home-Excite deal? 

That this is not just a play about better advertising, though 
certainly Excite gives you that. It’s not just about personaliz¬ 
ing your homepage, but yeah, that’s something that Excite 
will bring to our subscribers. It’s not even about being able 
to share infrastructure and reduce cost. The really big deal 
about Excite is the network-centricity of not just your data, 
but of your community. 

Explain. 

With Excite, we want to push the portal model into commu¬ 
nity relationships. Imagine that your friends can look at certain 
parts of your calendar and share information online. You can 
do group decisionmaking. You can videoconference. And the 
system knows where your friends are and how to bring them 
together. 

Obviously, AOL is a big threat. Where do you see your advantage? 

Well, we have a network. Having a network is critical for being 
able to offer the kinds of services that we intend. If you’re 


Amy Johns (ajohns@wired.com) is senior associate editor 
at Wired. 


really serious about broadband, you can’t backhaul multi¬ 
megabits of traffic from all these users to two big data centers 
sitting in Virginia. And ©Home is distributed so you can’t 
bring down the whole thing at once. 

The telcos, including AOL partners, are rapidly deploying digital 
subscriber line technology. Could DSL overtake cable? 

If cable continues a rapid broadband rollout, it will drive the 
telephone companies into a more aggressive push of DSL. 
Even if you think cable modems are hooey and you’ve been 
so pissed off at your cable company that you would never buy 
squat from a cable operator, you should love cable - it’s what 
prompts the phone companies to 
action. Over time, DSL will become 
more of a competitor. 

(^Home's rollout has been a long 
time coming. How many eyeballs 
can you reach? 

By the end of last year, we’d passed 
13 million homes. And by the end 
of 1999, analysts have us north of 
20 million homes. We have 60 mil¬ 
lion total on contract. So today we’re 
about a fifth of the way to being 
fully deployed in our markets. This 
is far faster than ISDN - certainly 
way faster than DSL. 

But why has it taken so long? 

You can rebuild a big system in one 
swoop. TCI’s problem is that it has 
a lot of little systems that may not 
be interconnected or may be under 
different franchise requirements - 
that’s a harder job. 

Where will @Home be in five years? 

We’ll be offering access to services 
over all kinds of mediums to all 
kinds of devices. You’ll have residen¬ 
tial networks in your house. You’ll 
have wireless networks. You’ll have 
much more integration of informa¬ 
tion. Your cell phone, your pager, 

your television set, your PC, your network terminal - it will all 
work together. You’ll tell the system the stuff you care about. 
The system will do your bidding for you. There will be video 
talk and voice services over the same conduit. 

Wall Street's in love with @Home these days. What's it like to be 
making so much money? 

I wouldn’t have spent 10 years as a civil servant at NASA if 
money was terribly important to me. I know a lot of very 
successful, very unhappy people. If you have character issues, 
money gives you more ways to cause trouble for yourself. 

That's pretty easy for a guy worth $70 million. 

There’s a verse in the Bible, in James, that says, “God opposes 
the proud but gives grace to the humble.” Nothing like that to 
balance out Silicon Valley culture. ■ ■ ■ 


Phone company buys cable giant owns 
high-speed ISP buys Internet portal: Is 
this what they meant by convergence? 
Whatever you call it, the mess of content 
and cables, voices and bits, is converging 
around Milo Medin. In four years, the 
voluble @Home CTO has built his TCI- 
majority-owned venture into a broad¬ 
band cable company with a $15 billion 
market cap and 330,000 customers in 
59 North American markets. Medin still 
complains about missing the "one-of-a- 
kind problems" of his NASA engineer¬ 
ing days, stumpers like how to build 
real-time interplanetary networks. But 
there's plenty of brain-bending in the 
world of networks he occupies today. In 
late January, @Home agreed to acquire 
portal powerhouse Excite for $6.7 billion 
in stock in the biggest deal in Internet 
history - an acquisition that should be 
complete in April, just in time for TCI 
to be swallowed up by long distance 
giant AT&T. Medin marches into the 
21st century charged with merging 
the companies' wildly disparate tech¬ 
nologies into the largest end-to-end 
broadband network on the planet. 
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The Whole World 



Man 


By Vito Peraino 


DECEMBER 25, 1996 Christmas dinner at Sue and Bill's. 

Like HAL's first halting words, I scrawl, in Graffiti, my first Palm- 
Pilot entry. 

"You'll never use that thing," my wife says. 

"Hah," I retort, ignoring the cluttered path of discarded gad- 
getry in my wake. Forgotten phrases like "Look honey, it has 60 
megabytes of memory - more than I'll ever need" and "You just 
wave your watch in front of the screen and it downloads your 
calendar" and "This mouse conforms to my hand" haunt the 
Christmas excitement. 

But this thing is different."lt has its own alphabet," I purr. 

I am hooked. 

JANUARY 15, 1997 3:06 PM Meet with VCs and client. 3:24 PM 
Shower. 3:48 PM Draft CYA letter to VCs re client meeting. 
Attorneys are nothing if not anal about time. What attorneys 
sell, of course, is time. If you thought attorneys sold talent, judg¬ 
ment, rhetorical skills, detailed knowledge of arcane statutes, 
et cetera, you are sadly mistaken. Leaving aside contingency-fee 
snakes, the rest of us snakes sell our services by the hour, usually 
in decimal increments. A typical bill might read,"3.6 hours: 
Scratching ass, staring out window, translating contract from 
simple English to pig Latin." Empus-tay ugit-fay. 

February 3,1997 9:00 AM Meet with Steve Keeva , ABA Journal, 
for interview. 10:00 AM T/C opposing counsel re settlement. 
1:15 PM Order 2 additional cradles, 1MB mem upgrade & hot 
sync cable. 

Four weeks into Palmdom, I crave more. I want a cradle for my 
secretary, a cradle for my home PC, a cradle for my office desk¬ 
top, a sync cable for my laptop. Everyone will go Palm with me. 
march 19,1997 10:30 AM Conference with Debbie, Barry, and 
Buz to prepare Y2K congressional testimony. 
march 20, 1997 Congressional testimony. 

For the last two years, much of my legal practice has focused 
on helping companies negotiate the treacherous waters of Y2K. 
Now comes a high point. It's not every day that a guy gets 
invited to Congress - let alone a guy named Vito who's asked 
to testify without being subpoenaed. 

MARCH 21, 1997 8:45 AM United Flight #187,Washington,DC, 
to Los Angeles. 

Three suits wedged into coach. Me at the window, Palm enabled; 
another Palmist on the aisle; and in the middle, Mr. Franklin 
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in Your Hand 



The PDA 


for real this time. 


Organizer. (I've never trusted those Franklin guys - they see a 
million trees but couldn't find a forest in Yosemite. Maybe it's a 
left-brain, right-brain thing. Palms relate and link. Franklins are 
so linear.) The three of us are doing our calendar thing when 
Franklin asks what we've got. A gadget guy's dream: Aisle and 
I turn on him with missionary fervor. We gush, pressing from 
both sides, trying to convert the guy in the middle. He looks 
afraid."No, really - it's cool. I'm organized." But Aisle and I have 
bonded - my first Palm friend. We trade cards. 
may 5,1997 10:30 AM Ultrasound appointment with Laura. 
may 7,1997 10:00 AM Meet Mike and Peter re marketing strat¬ 
egy. 10:30 AM Internal Y2K meeting. 1:00 PM Meet Jon, CIO 
LA County. 4:00 PM Nelson vs.Gigi arbitration. 
may 13 , 1997 Meet Claudina and Ron. 

Claudina and Ron are with the California Department of Infor¬ 
mation Technology, and I'm up in Sacramento to give them the 
old sales pitch. I note the Palm-esque bulge in Ron's shirt pocket, 
and I slyly slip my unit onto the table.TII show you some cool 
stuff when we're done," Ron says, nodding the nod of the Society 
of the Palm.Things are going well. When I finish the pitch, Ron 
comes over and shows me the games and apps he's downloaded. 
"There's more at the Web site," he says."Surely you knew." 

"Of course," I lie in my most convincing lawyerly tone. I rush 
back to my hotel, log on, and am transfixed. Ron retains my 
firm, and I brag to my wife that this is my first Palm client. 
may 24, 1997 Two Bunch Palms Resort. 

My wife and I join my best friend, John, and his wife at a spa 
in Desert Hot Springs for the weekend. John used to be the 
general counsel of Go, one of the first companies to market 
a pen-based data-recording device. Go cratered. We are shar¬ 
ing a suite, and I spank the Palm to get a phone number."So 
somebody finally found a use for that handwriting-recognition 
software," John harrumphs."Yeah, but it's buggy," I lie, not so 
convincingly this time. I quickly put the offending unit away. 
Bad Palm karma. 

AUGUST 2, 1997 

My wife grabs the Palm to find out where I'll be in late Septem¬ 
ber and instructs me to cancel my trip to Phoenix and get a trial 
postponement. 

SEPTEMBER 28, 1997 10:05 PM 

My Palm carries a single word:"Dominick." My first child is born 
on a Sunday night, popping his head out, looking square at his 
dad, and reminding me that I do, indeed, believe in love at first 
sight. 

I'm talking about my son, of course. Really, I am. 


FEBRUARY 7, 1998 7:00 PM Kidspace. 

My wife and I arrive at the annual charity ball, only to discover, 
yes, a new Palm on the silent-auction block. I am physically 
restrained from placing a bid on the shiny, unscuffed, smiling 
unit. I swear, it is smiling at me. I become a carnival salesman, 
extolling its virtues to the other attorneys milling about, casu¬ 
ally mentioning that I've owned my Palm for over a year. My 
buddy Buz sidles up and quietly advises me that I'm being a 
bore. I brood. 

April 24,1998 Speech at ECMAConference,Sanibel Island. 

may 21, 1998 9:00 AM Meeting with Mr. Nakagawa,Tokyo. 

The Palm - tool of peace, international relations, and Zen-like 
scheduling. Russell, my partner and a new Palm convert, has 
downloaded a crude but usable English-to-Japanese transla¬ 
tion module. We fly to the Land of a Million Gadgets to meet 
with our Japanese counterparts - lawyers also yearning to 
manage time in a way that will hurry the sunrise and forestall 
the sunset. 

I will admit one frustration. I'd hoped the Palm would be the 
perfect recorder of attorney life, a gadget to deliver me from 
time-sheet hell. It comes tantalizingly close - but only close.The 
calendar breaks time into five-minute segments, while I exist 
in six-minute segments. So I am forced to keep time manually, 
and manually sucks. Manually makes things hard. Manually is 
the realm of Mr. Franklin Organizer. Well, almost. 

JULY 15, 1998 9:30 AM Arbitration on software-licensing matter; 
2:15 PM Conference call with settlement judge. 3:30 PM 
Receive favorable arbitration award. 3:40 PM Cocktails at 
Engine Company with client to toast win. 

October 20, 1998 IASA speech,Nashville. 

Three keynote speakers: Kenny Rogers, entertainer;Terry 
Bradshaw, ex-quarterback, TV sportscaster, and motivational 
speaker; Vito Peraino, lawyer. One of these things is not like 
the others. 

JANUARY 1, 1999 

Three thousand, six hundred and sixty-two records later (we 
Palm enthusiasts are nothing if not accurate), I would fight 
a thundering horde of Huns with a penknife before I'd part 
with my PalmPilot.The original. No Star Tre/c flip-up for me. 

No infrared beaming of cards. None of the mini-Windows 
crap of those Palm wannabes. Simple, elegant, organized. 

My life in a box. ■ ■ ■ 


Vito Peraino (vperaino@hrblaw.com) is a technology lawyer at 
Hancock Rothert & Bunshoft in Los Angeles. 
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Get a Grip 


I ntroduced in 1996, the PalmPilot 
heralded the dawn of a new 
machine: a touchscreen organizer 
that could sync with a desktop 
computer. Now the age of the copy¬ 
cats has arrived - marked by the 
1998 launch of a handful of palm¬ 
tops, all powered by Microsoft's 


Windows CE operating system. 
According to IDC, Palm scored 1.4 
million units last year for a mar¬ 
ket share of 77 percent; 280,000 
WinCE units sold, for a share of 15 
percent. The market-research firm 
predicts that Microsoft's piece of 
the marketplace will double in '99, 
leaving Palm with 64 percent. 

But there's more to the story 
than operating systems. Palm and 


Windows CE reflect two philoso¬ 
phies: elegant utilitarianism ver¬ 
sus sexy featurism. For better or 
worse, the latest WinCE machines 
are crammed with splashy options 
like full-color displays and audio. 
Running a slimmed-down version 
of Windows 98, taking voice com¬ 
mands, and opening email attach¬ 
ments, these PDAs aspire to be 
mini desktops. New software from 
Audible makes it easy to down¬ 


load news and books. Yet anemic ; 
battery life is a constant problem, 
with WinCE machines averaging 
just 10 hours between recharges. 

Despite WinCE's alluring attri¬ 
butes, many Microserfs - such as 
consumer applications product 
manager Lily Li - have admitted 
to carrying a Palm. The Palm OS 
is fast (it doesn't have desktop 
envy). It forgoes gonzo features 


i Top WinCE Sites 

! Microsoft Windows CE 

i www.microsoft.com/windowsce/default.asp ■ 
j The official handheld mecca. 

| Jimmy's Windows CE Home Page | 

| www.jimmy.com j 

\ Part fan site, part WinCE software resource, \ 
\ and a link to more than 200 sites, both ! 
! commercial and homegrown. 

| Chris De Herrera's 
! Windows CE Website 

! www.cewindows.net 

i A low-fi site with unbounded enthusiasm ! 
i for all things WinCE. 

; Craig Peacock's 
! Windows CE Pages 

i www.craigtech.co.uk 
i An exhaustive, regularly updated whirl- 
i pool of off-the-cuff reviews and product- i 
I release gossip. 

; CNET Computers.com 

\ www.computers.com 

| Click on Handhelds for the Net's best cov- | 
| erage of new WinCE developments. 




Compaq Aero 

The WinCE Aero's reflective color 
LCD gets brighter as the ambient 
light increases, keeping the display 
sharp when most backlit screens 
would wash out.The Aero's head¬ 
phone jack and Audible software 
make listening to The Wall Street 
Journal as easy as syncing. But 
though Compaq's debut is slender 
and smart, it sucks power like any 
WinCE device. Spare rechargeable 
batteries are included. 

Aero: around $500; 
www.compaq.com. 


Earthmate 

Hyperformance" 
GPS Receiver 


DeLorme Earthmate 

This GPS receiver with DeLorme's 
Solus Pro map software is the 
perfect accessory for the car or 
the cabin cruiser. Download maps 
to your PDA (they look great in 
full color) and you'll never have 
to ask for directions again. 
Earthmate with Solus Pro: 
$219.95; www.delorme.com. 


Patent Pending 
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Motorola StarTAC 
Mobile Organizer 

The first elegant means for link¬ 
ing cell phone to PDA, Motorola's 
black-and-white organizer clips 
to the tiny StarTAC phone. It syncs 
with the phone list on your desk¬ 
top and dials contacts easily. Made 
by the same team that created the 
Rex OS, this piggyback puts your 
calendar and to-do list at your 
fingertips - as long as you carry 
the phone with you. 

StarTAC Mobile Organizer: 
under $250; www.mot.com. 


3Com Palm V 

Think of this as the manicured 
handheld - a more stylish Palm 
III. But beyond the mix-and- 
match accessories (like the 
alligator-skin cover), this digital 
helper is half as thick as its pre¬ 
decessor. The black-and-white 
screen is sharper, the contrast- 
adjustment control less finicky 
- and who can resist the heat- 
blasted aluminum exterior? 
Palm V: $449; www.palm.com. 


for sleek design. It's still the only 
device that syncs with the Mac. 
And the interface remains mind- 
bogglingly elegant. 

The question isn't whether you 
should buy a PDA; it's which PDA 
you should buy. Do you desire 
power, or color? A speedy hand¬ 
held, or a hand-sized desktop? 
Wired synced, searched, and 
scribbled on the lot of them, and 
here's the scoop. - Bob Parks 
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Top PalmPilot Sites i 

3Com Palm Computing 

www.palm.com 

The capital of Palmdom. 

PalmPilotGear H.Q. 

www.pilotgear.com 

One-stop shopping for Pilot software, ] 
with about 2,500 applications available j 
for download or credit card purchase, plus ' 
support, FAQs, links, and mailing lists. 

Calvin's PalmPilot FAQ 

www.pilotfaq.com 

Calvin 0. Parker, author of The Complete ] 
PalmPilot Guide, answers Palm owners' \ 
most common queries. 

The Lending Library 

www.macduff.net/library. asp 
Downloadable classics and modern nov- | 
els by the hundreds, from Shakespeare to j 
John Perry Barlow. 

PalmCentral 

www.palmcentral.com 

This clearly organized site offers software j 
downloads ranging from a syncing pro- j 
gram for FileMaker Pro to Singapore's | 
hottest restaurants. 


Philips Nino 

The Nino 200, with its colorful 
case and low price, aims for 
younger gadget-hounds, while 
the 500 woos execs with high- 
end features like a color display. 
But whichever you choose, the 
Nino is still the bulkiest device 
around and tough on batteries. 
Most irksome, its unlabeled 
buttons - mounted on one side 
to aid one-handed operation - 
tend to confuse users who want 
to get a phone number fast. 
Nino 200: $299; Nino 500: $499; 
www.philips.com. 


GoType! Keyboard 

Turn your palmtop into a mini 
laptop. GoTypel's big enough for 
touch typing - and quite stable, 
thanks to a pullout plastic support. 
GoType! Keyboard: $79.95; 
www. I and ware. com. 
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HP Jornada 420 

Hewlett-Packard's first PDA wears 
a muted purple case and a 256- 
color, 320-pixel backlit screen. 
And though it sucks juice like its 
WinCE brethren, at least its bat¬ 
teries recharge in the cradle.The 
Jornada is the first handheld to 
work seamlessly with an internal 
pager card. But you pay heavily 
for these features - the HP is 
more-than-pleasantly plump. 
Jornada 420: $519; www.hp.com. 


incase PDA Case 

The incase portfolio holds 
your handheld securely and 
has pockets for credit cards 
or cash.The soft, spongy exte¬ 
rior protects your investment 
from sharp objects and care¬ 
less martini drinkers. 

PDA Case: $25; (888)888 3322. 


Casio Cassiopeia 

The tried-and-true, black-and- 
white Cassiopeia E-11 is much 
more responsive than color WinCE 
models, letting you zip between 
modes in a flash. Compact and 
solid, it isn't much bigger than a 
Palm.The sound quality is high, 
and it boasts a standard head¬ 
phone jack. Due out this month, 
the E-100 breaks new ground with 
a stereo headphone jack that 
turns the PDA into an MP3 player. 
Cassiopeia E-11: $299; 
Cassiopeia E-100: under $500; 
www.casio.com. 
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3Com Palm VII 
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RhinoSkin 
Titanium Hardcase 

The handheld version of 007's 
aluminum briefcase, RhinoSkin's 
titanium shell for Palm organiz¬ 
ers can withstand more than 
100 pounds of pressure, survive 
a drop from several feet, and 
probably weather small explo¬ 
sions, too. All that's missing are 
the handcuffs to keep its case 
secure as you travel through 
enemy boardrooms. 

Titanium Hardcase: $99.95; 
www.rhinoskin.com. 


Franklin Rex Pro 

Neither Palm OS- nor WinCE-based, 
the Rex has no color, touchscreen, 
or revisionist alphabet for data 
entry. Instead, a button on the credit 
card-sized device lets you scroll 
through the alphabet, inputting 
letter by letter.The unit syncs in 
a laptop's PC-card slot, and its 
capacity is vast - we squeezed 
2,000 contacts and a good chunk 
of Macbeth into this brainchild. 
Rex Pro: $199.95; www.franklin.com. 


The same size as a Palm III, this 
PDA - due out in late 1999 - has 
a small flip-up antenna for wireless 
access to email and to Palm VII- 
enabled Web sites: You can find 
phone numbers and addresses 
at Yahoo!, download road maps 
at MapQuest, or read The Wall 
Street Journal. The unit promises 
to keep on-the-move execs online, 
though the pay-per-bit charges 
can get pricey. 

Palm VII: under $800; 
www.palm.com. 
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Slimline Throttle: $14.98, www.ttools.com. 


Pretec CompactModem 



CE organizer, letting you get on the 
Net, synchronize data through your 
office network, and send faxes. 
CompactModem: $169; 
www.pretec.com. 


Book 

www. pan a read, com 
Panaread Electronic Publishing's Pana- 
Read software helps turn the e-organizer 
into an ebook. 


Robot 

www.kt.rim.or.jp/~suu/PalmRobo 

/PiloRobo_e.shtml 

This personal digital critter was inspired 
by a popular Japanese game for the hand¬ 
held; the PalmRobo can be programmed 
to perform simple movements. 


Remote Control 

www.pacificneotek.com/omnisw.htm 
Pacific Neo-Tek's OmniRemote package 
transforms a Palm III (or any unit with a 
3.0 upgrade card) into a clicker for your 
TV or VCR - or most any appliance that 
speaks infrared. 


Dashboard Display 

www.ablecom.net/users/ohler/EV/evhhtml 
Frustrated with the dashboard display in 
his General Motors EV1 electric car, soft¬ 
ware designer Peter Ohler hooked his 
Palm to the auto's diagnostic port and 
engineered it to display battery power 
and other motor stats. 


Everex Freestyle 
Like a hanging file folder, the Free¬ 
style is a solid business choice - 
especially for frequent-flying execs. 
Syncing with a laptop requires just 
one cable. Jog-wheels on each side 
mark the Freestyle as the first truly 
ambidextrous handheld, and other 
little features make this a great 
WinCE PDA: Handy buttons on the 
front are positioned so you can play 
Pac-Man between flights, and, like 
the Compaq Aero, it has a reflective 
color screen.Then again, it's about 
as stylish as a hanging file folder. 
Freestyle: around $500; 
www.everex.com. 


Stylus Counsel 

Today's topflight styluses lead a 
double life - Palm and WinCE- 
compatible,they can be used to 
point and click or put ink on paper. 




Feel antsy when you can't get your 
email? This slim 56K modem fits 
in the CompactFlash slot of a Win- 









Co-Pilots 


W f hat do these people have 
in common? The PalmPilot. 
They all took the first version out 
of the box and said,"Oh, my God. 
This is it. I want to be a part of 
this." 

On a recent Saturday, some 
60 independent software devel¬ 
opers converged at 3Com Park 
in Santa Clara, California, to 
smile for the camera.The session 
captured the energy and the 
haphazard nature of Palm devel¬ 
opment. (Getting the subjects 
to stop passing business cards 
and pose proved as difficult as 
controlling third-graders on 
photo day.) The force of the Palm 
movement - moonlighting pro¬ 
grammers, solo start-ups, and a 
minority of full-fledged compa¬ 
nies - numbers some 10,000 in all. 
- Paul Boutin 



Pictured left to right, back to front: 1. Michael Shawver, Revolve Design; 

2. Paul Leeper, Palm Computing; 3. Russell Brenner, Palm Computing; 4. David 
Novak, Palm Computing; 5. Jim Novack, Panaread Electronic Publishing; 6. Vin¬ 
cent Lee, TealPoint Software; 7. Bob Ebert, Palm Computing; 8. Felix Hack, Teal- 
Point Software; 9. Chetan Patil, Mission Computing; 10. Ron Dennis, Yais.net; 

11. Jed Krohnfeldt, Mission Computing; 12. Linda Spencer, Force Technology; 
13. Mark Yang, Palmsense; 14. Bruce Chen, Sinanet.com; 15. Gordon Force, 
Force Technology; 16. Alex Mou, Pilotweb; 17. Mark Edelman, Mission Com¬ 
puting; 18. Marc Weiss, TikiSoft; 19. Darren Bobella, ScratchWrite; 20. Michael 
Radonic, TikiSoft; 21. Joe Jasin, I.C.E. Wireless; 22. Jesse Donaldson, Palm Com¬ 
puting; 23. Andrew Velline, AvantGo; 24. Steve Patt, Stevens Creek Software; 

25. Steve Dakin, QMate; 26. P,uss Wiitala, Sicon International; 27. John Haggis, 
UniLinear; 28. Scott Fullam, PocketScience; 29. Shannon Pekary, Handshigh 
Software; 30. Jim Preston, inerTRON Software; 31. Steve Sabram, Datastick 
Systems; 32. Barry Park, Northstar Systems; 33. Janice Dubuisson, Scratch- 
Write; 34. Michael Scandling, Datastick Systems; 35. Marco Frigino, Marco- 
Soft; 36. Stuart Read, AvantGo; 37. Lori Kate Calise, AvantGo; 38. Dawn Crew, 
AvantGo; 39. Dave Kloba, AvantGo; 40. Jason Beaver, AvantGo; 41. Brian Schuss- 
ler, BetaSphere; 42. Jerry Granucci, Concept Kitchen; 43. Pieter Schouten, Con¬ 
cept Kitchen; 44. Brian Hall, Mark/Space Softworks; 45. Sarah Stodghill, UniLinear; 
46. David Watson, Locate; 47. Victor Chen, UC Berkeley; 48. Mette Sabram, 
Datastick Systems 49. Bob Fullerton, Parallel Design; 50. Avana Fullerton; 

51. Raven Quesenberry; 52. Beverly Cordova, Telecom Valley; 53. Jo Quesen- 
berry, Telecom Valley; 54. Juan Cordova, Telecom Valley; 55. Steve Lemke, 

Palm Computing; 56. Jennifer Hill, Concept Kitchen; 57. Dale McAdams, Con¬ 
cept Kitchen; 58. Heather Chertkow, Concept Kitchen; 59. Kybur Oberhaus; 

60. Riq Oberhaus, Concept Kitchen; 61. Babette; 62. Kubo, Concept Kitchen; 

63. Blake Watson, Concept Kitchen; 64. Lisa Prescutti, Concept Kitchen. 

Additional thanks to; Andrea Steller, CIC; Andy Van Fossen, AvantGo; Bill Adrian, 
Virtual Resource Internet; Bill Kirby, Electron Hut; Brian Korek, PocketScience; 
Chantal Eshghipour, CIC; Charlie Payne, Pacific Neo-Tek; Chris Lafferty, Whittman- 
Hart; Denise O'Connor, Productivity Enhancement Products; Dimh Ly, PCRS; Doug 
Frazier, One Business Team; Eric Sayetta, D. P. Analysis; Erik Rauch, PocketScience; 
Jason Dawes, Whittman-Hart; Jerry Gora, Sunnybrook Electronics; Kiran Muglur- 
math, Finpoint; Patricia Wells, Waverley Software Design; Penny F. Melrose, 
Datastick Systems; Rhonda Rosales, Imagiworks; Rich Burdon, Natrificial; Roger 
Smith, Artegenix; Steve Nicol, Puma Technology; Tom Beadle, Productivity 
Enhancement Products. 
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STRAIGHT FROM THE PAST IN THE 
EXACT WORDS OF THE SUBJECT 


Hi 


he triumphs of heavy industry are triumphs of hegemony, as 19th- 
century America's invention of the industrial trust amply demon¬ 
strated. The richest of its inventors - the man who created an 
unparalleled method to centralize control and eliminate competi¬ 
tion - was the founder of Standard Oil Company and Trust, John D. 
Rockefeller. 

When Rockefeller first set foot on the oil fields of western Pennsyl¬ 
vania, in the early 1860s, he found an anarchy of independent drillers 
and refiners who were constantly indebted, desperately underselling 
each other, and vulnerable to wasteful cycles of boom and bust. By 
the time he began to retire in the mid-1890s. Standard Oil Trust had 
become arguably the most successful business concern in history. Oil 
traveled from Standard Oil refineries over Standard Oil pipelines to 
Standard Oil wholesalers to Standard Oil retailers, and finally to con¬ 
sumers, in red Standard Oil cans. 

Despite decades of battles with the government - resulting, finally, 
in the breakup of Standard Oil Trust in 1911 - Rockefeller never wav¬ 
ered in his belief that centralized control of industry by a handful of 
strong-minded capitalists was a good thing. 

In discussions with Wired , Ron Chernow, author of the recent best¬ 
seller Titan: The Life of John D. Rockefeller , pointed out that "few of the 
founding fathers of our industrial system believed in free markets. 

"Rockefeller was the archetypal figure of that era," Chernow noted. 



"He created the first great trust, he created the principle of monopoly, 
and he was its theoretician." 

This being the case, we wondered what Rockefeller might have made 
of the Justice Department's antitrust suit against Microsoft. We were 
curious, too, just what he would say about his role in establishing a phil¬ 
anthropic template for later generations. At 43 - the age of Bill Gates 
today - Rockefeller launched an unprecedented second career of char¬ 
itable giving. Indeed, Bill and Melinda Gates's most recent philanthropic 
gesture - a $3,345 billion contribution to two family foundations - may 
be seen as part of a socioeconomic continuum initiated by Rockefeller. 

Most important, we wanted to know about Rockefeller's legacy. 
What was his vision of success, failure, and true leadership? 

So we asked him. 

WIRED: Thank you for doing this interview. Ron Chernow told us you 
don't have a high opinion of journalists. 

ROCKEFELLER: They make a great ado and throw dust in the air. 

OK. Let us throw our handful: It's been said that your Standard Oil Com¬ 
pany figured out every fundamental mechanism by which a monopoly 
could restrain trade, and that all the government needed to do to create 
its antitrust legislation was compile a list of your business tactics. 

A restraint of trade was the last thing that could be fairly charged 
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Rockefeller and his lawyers during 
the Standard Oil investigation in 1910 
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against the Standard Oil Company. The Standard Oil Company was 
doing just the opposite. It was expanding trade every day. Many 
others had restrained trade by putting out oil which prejudiced the 
people against kerosene oil, as it was termed, as an illuminant, 
because of poor quality and consequent great danger. The Standard 
Oil Company went vigorously about the expansion of trade by giving 
the people an oil that they would call for a second time and that 
they would use without fear of the explosions. 

We're intrigued by some similarities between your business practices 
and those of Microsoft. Until a couple years ago, Microsoft received a 
license fee from manufacturers for every computer shipped, whether it 
ran Windows or a competitor's OS. (Microsoft ended this practice as part 
of the 1995 consent decree that closed the government's first antitrust 
case against the company.) When you were a fairly large refiner in Cleve¬ 
land, you negotiated with the railroads secret rates that allowed you 
to ship your oil cheaper than your competitors and, subsequently, to 
acquire them. Then, as the railroads became more and more dependent 
on your growing power. Standard Oil got a secret rebate from the rail¬ 
road on every barrel of oil shipped, whether it was your oil or your com¬ 
petitors'. This put you in a position to monopolize the trade. 

I do recall that we aided the railroads in greatly reducing the time 
taken by shipments and the return of cars, so that they were enabled 
to make the round trip in about half the time; and my recollection 
is that when they had come to know how satisfactory it was to do 


Oil Company. There was no compulsion, no pressure, no crushing. 
The Standard Oil Company was an angel of mercy, reaching down 
from the sky and saying: “Get into the ark. Put in your old junk. 
We’ll take all the risks.” The ark which Noah built was rather more 
favorable to those who went in. There are some people whom the 
Lord Almighty cannot save. They don’t want to be saved. They want 
to go and serve the devil and keep on in their wicked ways. 

What, then, did you say to your competitors that induced them to sell? 
What we did was to take in the largest concerns first. I said, in sub¬ 
stance, I thought we could manage the business better for mutual 
protection by uniting our interests. A few of the refiners decided to 
remain out, and these were among the smallest and least able to 
compete with us. With these our relations continued, entirely pleas¬ 
antly, until at length, one by one, of their own volition, they were 
pleased to embrace the opportunity to join their interests with ours, 
the result of which in every case was most satisfactory to them. 

You were right in at least one respect - even a small amount of stock 
in Standard Oil in those early days would, within a decade, have turned 
the small refiners into very wealthy men. And yet many did not take 
payment in stock, but preferred cash. 

Remember always that people viewing the history from today are 
in a very different position from those who viewed it as an untried, 
unproven adventure, without a precedent, undertaken by young 
men. I would emphasize the word “young.” 


“IT WILL BE SAID: ‘HERE WAS A FORCE THAT REORGANIZED 
BUSINESS, AND EVERYTHING ELSE FOLLOWED.” 


business with us, they were willing to construct an additional thou¬ 
sand cars for this traffic. We shipped solid trainloads. The small 
men, who could not furnish these facilities, were jealous, and that 
jealousy was part of the hue and cry against us. 

It is reported that one after another you told competing oil refiners that 
they could either join you or be destroyed, because you were going to 
own the entire oil business. For instance, Ida Tarbell, your great journal¬ 
istic nemesis, quotes you as saying to the other refiners,"You are to turn 
over your refinery to my appraisers, and I will give you Standard Oil Com¬ 
pany stock or cash, as you prefer, for the value we put upon it. I advise 
you to take the stock. It will be for your good." Many smaller software 
companies have shared a similar feeling when Microsoft casts an eye on 
their business - they can either join or die. Tarbell goes on to write that 
"certain refiners objected, but Mr. Rockefeller was firm. It was useless to 
resist, he told the hesitating; they would certainly be crushed if they did 
not accept his offer." 

That is absolutely false, and no man was told that by me or by any of 
our representatives. That statement is an absolute lie. Talks like this, 
emanating from individuals, were made when in after years they saw 
that they had made a great mistake in not coming into the Standard 


Contributing editor Gary Wolf (gary@aether.com) wrote “The World 
According to Woz” in Wired 6.09. 


The government investigated you many times, over many years, and 
ultimately broke up your company. Was this merely a failure of public 
relations? 

I determined it was useless to waste energy in denials and disputes 
with jealous or disappointed people. I persuaded our partners to keep 
silent, too. The more we progressed, yet kept on gaining success and 
keeping silent, the more we were abused. We all said nothing and 
went on sawing wood. These envious people, who had had the same 
opportunities we had but failed to profit by them, were most abusive. 
What is your view of the demonization of Microsoft by the government 
and parts of the media and public? 

The crowd is always ready to help tear down a successful man - the 
most successful singer, or speaker, or lawmaker, the most success¬ 
ful in any endeavor. Who were we that we should succeed where 
so many others failed? Of course, there was something wrong, some 
dark, evil mystery, or we never should have succeeded. 

Does pricing products at below cost - or free - smack of restraint of trade? 
The Standard Oil Company did what any other company would do 
when competitors sought to take away its business: It sold lower. 
There was nothing peculiar about this at all. 

And you operated in great secrecy, often misleading others in the 
industry about your real intentions. 

What successful merchant or manufacturer do we find who is 189 ► 
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Call it Internet 2.0 or, as John Chambers prefers, the New World 

NEXT 

Network. It’s a $500 billion opportunity. And it’s Cisco’s to lose. By Jeffrey S. Young 
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In short order, 
the trend 
toward sending 

voice over data 

networks could 
quintuple 
Cisco’s size. 


VOICE VS. DATA 

Percentage of total wireline traffic over US public networks. 


75% | 

voice traffic 



Source: Dataquest 
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Look at the numbers. 

If a thousand customers are dialing in to the Internet, and all are online at an average 
speed of, say, 33.6 kilobits per second, their ISP requires less than 40 megabits of band¬ 
width per second.That's easily supplied by today's routers and switches, but, even so, 
Net brownouts frequently occur during peak afternoon work hours. If the same thou¬ 
sand people upgrade to higher-speed DSL lines, each of which can carry data at about 
2 Mbps, the bandwidth needs increase 50-fold, to 2 Gbps - barely within the range of 
the latest gigabit routers. Move up to multiple channels of high-definition video, at 
6 Mbps each, and the bandwidth requirements rise accordingly, necessitating more 
and more routers with much higher capacities - gigabit, even terabit routers. 

Now. do the math. 

Twenty years ago there were 100 million emails sent each year, versus 135 billion 
pieces of first-class mail. In 1997 the two reached parity at about 190 billion each. Ten 
years ago data was barely 5 percent of all telecommunications traffic. Today, with 
Internet traffic doubling every 100 days, it's nearing 50 percent.The cost of moving data 
has fallen by an order of magnitude, from 10 cents per kilopacket per second in the 
late '80s to less than one cent today. 

11 ealize that this is only the beginning. 

Home networks are emerging. Wireless broadband is looming. Voice and data net¬ 
works are converging. Within five years, the Yankee Group estimates, data will 
account for about 70 percent of all telecom traffic. 

The implications are both breathtaking and banal: Office buildings bathed in an 
ether of high-speed wireless data. Plummeting long distance rates. Musical instru¬ 
ments played across the Internet. Voice, data, video, audio - all coming down the 
same pipe. Each accounted for and billed separately. Change without precedent. 
Business opportunity galore. 

Call it Internet 2.0 or, as Cisco Systems CEO John T. Chambers prefers, the New 
World Network. By whatever name, offering high-speed access to everyone at any 
time will necessitate beefing up the existing public data infrastructure - the 
"intranet." All along every line. Everywhere. 

This technological imperative explains why Cisco, which controls about 30 percent 
of the market for data networking equipment and around 80 percent of the key 
router segment, is poised to explode. Never mind that Cisco is already the fastest- 
growing company ever listed on Nasdaq. That was only the first act. 

"In the next five years," says Tom Nolle of CIMI, a consulting firm in New Jersey, 
"more money will be spent on new telephone equipment than the sum total 
undepreciated value of all the gear in place today.This is a tidal wave of at 185 ► 


Jeffrey S. Young (jsyoung@jsyoung.com) is a freelance writer and winemaker living in 
Rescue , California. His most recent book is Forbes Greatest Technology Stories. 
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mong the first routers 
designed for the fat pipes and 
bandwidth-hogging apps 
of tomorrow, the Cisco 12012 
GSR is one of the engines 
underlying John Chambers' 
New World Network. 

Routers, of course, hum 
away in the air-conditioned 
operation centers of ISPs and 
corporate IT departments, 
determining the most effi¬ 
cient path for the rising tide 
of data traffic. The under¬ 
lying TCP/IP protocols divide 
everything - from email 
and Web pages to the inevi¬ 
table streaming video - into 
manageable data packets, 
which are independently 
sent from router to router 
and reassembled at their 
final destination. 

Switching internally at up 
to 60 Gbps, the 12012 GSR 
can achieve a data-through- 
put speed of 2.5 Gbps per 
slot, compared to the 400 
Mbps of Cisco's 7500 series, 
the workhorse of today's 
networks. The throughput 
increase is due primarily to 
the grid architecture of 
the high-speed switch-fabric 
circuitry that connects the 
12012's various line cards. 
Even line cards, the interface 
between router and net¬ 
work, have been upgraded 
for the 12012 to process data 
packets much faster. 

Of course, speed doesn't 
come cheap. The 12012 starts 
at $37,000 and can exceed 
$500,000, depending on 
configuration. 

- David Pescovitz 
and Steve G. Steinberg 


Superheated growth may drive up 
Cisco's stock price, but overheating 
is a sure cause of router death.Top 
and bottom blowers circulate the 
constant supply of cooled air. 


CABLE-MANAGEMENT TRAY 

Keeps wires out of the way yet 
accessible to every line card. 


GIGABIT ROUTE PROCESSOR 

The brains of the outfit. The GRP 
knows the topology of the 
network and stays abreast of, say, 
the fastest way for a packet to get 
from SF to NYC, and it distributes 
this information to the line cards. 


RESET SWITCH 

Insert paper clip to depress 
- truly cutting edge. 

ALARM CARD 

Flashes and beeps warn of high 
temperatures, voltage surges,and 
fan troubles. When shutdowns are 
necessary, the alarm card triggers 
an external alert. 


LINE CARDS/EXPANSION SLOTS 

The router's interface with every form 
of pipe, be it an Internet backbone or 
Ethernet line. Hot-swappable line 
cards can be added into the expansion 
slots without downtime. 


AIR-TEMPERATURE LEDs 

Helps technicians keep their cool. 
The operating temperature must 
stay below the red zone of 104 
degrees Fahrenheit. 


SWITCH FABRIC 

The switch-fabric circuitry syncs 
gigabit-speed communication 
between the line cards and the 
GRP - this grid architecture is a 
long way from the bandwidth free- 
for-all inside old-school routers. 


CLOCK AND SCHEDULER CARDS 

The clock and scheduler cards 
decide which data gets access 
(and when) to the switch fabric, 
the line cards, and the GRP. 


AIR FILTER 

Air is drawn in then blown 
through the card cages and 
power-supply bay. 


POWER SUPPLIES 

With room for four AC-input or 
two DC-input power supplies, 
the 12012 GSR ensures the 
always-on economy is always on. 


POWER SWITCH 

Note location for January 1,2000. 


The Cisco 12012 Gigabit Switch Router 
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Say Wow. 


It’s a full-functioning notebook that runs Windows®98. Shown actual size. 
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Introducing the new Sony VAIO® Cl PictureBook ,M notebook. 

If a picture’s worth a thousand words, the new PictureBook is worth the 
whole dictionary. The built-in camera swivels toward your subject and 
captures video clips or still shots with exceptional digital clarity. Your 
images are automatically stored on the 4.3 GB hard drive, where you can 
add special effects using pre-loaded Sony multimedia software, then input 
your digital masterpieces into documents, e-mail or Websites. As you 
can see, it’s hardly bigger than a paperback book. Yet the 
PictureBook is packed with full PC functionality, powered 
by an Intel® processor 266 MHz. Say, there’s no telling what 
you can do with it. Order today from Sony VAIO Direct s . M pentium® 



VAIO Cl PictureBook $2,299.99 

Monthly payments as low as $41.51*. 


Intel Pentium® processor with 
MMX™ technology 266 MHz 
64 MB SDRAM 
4.3 GB hard drive 
Built-in 1/6" CCD video 
camera (Motion Eye) 
Microsoft® Windows 98 
Adobe PhotoDeluxe® 
Business Edition 
Sony original multimedia 
software including: 

- Smart Capture™ Write and 
Publisher 

- Picture Gear™ with 
panorama 

External USB floppy drive 


• 8.9" XWIDE™ display with 
easy-viewing XGA 
(1024x480) Active 
Matrix TFT LCD Display 

• 17mm pitch/2mm 
stroke keyboard 

• 2.5 lbs., 1.5" thin 

• i.LINK™ interface (IEEE- 
1394) for digital video 
still image capture 

• Magnesium-alloy 
display housing 

• Integrated Universal 
Serial Bus (USB) 

• Integrated V.90 modem 

• Lithium-Ion battery 



©1999 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Prices, specifications and promotions are valid only in the U.S. Prices and promotions do not include applicable sales 
tax or shipping. Sony, VAIO, Smart Capture, Smart Publisher, Smart Write, Picture Gear, Great Products. Great People., i.LINK, XWIDE and PictureBook are trademarks of Sony. Sony VAIO Direct and Sony Card are service marks of Sony. 
Microsoft and Windows are trademarks of Microsoft Corporation. Intel, the Intel Inside logo and Pentium are registered trademarks and MMX is a trademark of Intel Corporation. Citibank is a registered trademark of Citicorp. Citibank Platinum 
Select is a service mark of Citicorp. All other trademarks are trademarks of their respective owners. *Sony Computer Loan terms: No money down. 15.17% ANNUAL PERCENTAGE RATE (APR) and 12.35% variable rate (7.75% Prime 
+ 4.60% Spread) as of February 7,1999, each subject to monthly increase. The monthly variable rate equals the prime rate published in the “Money Rates” table of The Wall Street Journal on the 1st business day of each month. Changes to 
rate take effect on the 5th business day of each month and remain in effect until subsequently changed. Eight-year term. On approved credit. The Sony Computer Loan is offered by Servus Financial Corp. **ISP service required. 






































Say Cheese. 

And it comes with a built-in digital camera. 


Built-in 

Motion Eye Camera 


Image Capture Button 



Quick Picture 
E-Mail 


Smart Write and 
Smart Publisher 
Software 


Pre-installed Sony software lets you: create 360° panoramas and more from still 
frames; e-mail video clips and stills at the click of a button*; integrate images with 
text and add them to documents using Smart Write M software; then translate them 
easily into Web-ready HTML output using Smart Publisher u software. 




Say, where can I get one? 


Use the Sony Citibank® Platinum Select 5 ™ Card with 
any purchase and get triple Sony points towards 
Sony products. Apply today. 


ORDER FROM SONY VAIO DIRECT TODAY 


Sony Card s * 


www.sony.com/vaiodirect-Clva 


Sony 'AIO Direct 

Great Products . Great People . 









































Jeremy , Shanti 
and Mark are 
Cisco Networking 
Academy students. 


“Recently, we 
configured Cisco 
Series 2501 routers 
enabling AppleTalk 
and IPX. We gave 
their interfaces IP 
addresses and IPX 
addresses, and 
gave our routers 
specific names. We 
created a web page 
documenting our 
whole challenge. 

We did this using 
HTML tags. ” 

— Shanti, age 18 


They're 
chased 
crazed I 


about to be 
by 346,000 
T managers. 


Imagine having your pick of jobs. These kids can. With 
your help they’ll have careers in computers and networking. 

There are more than 346,000* IT jobs open right now. 
You can help your local youth prepare for these openings 
through the Cisco Networking Academy program. 

This 280-hour program helps high school and college 
students develop computer networking skills that will carry 
them either to higher education or to their first job. 

Donate equipment, 
fund teacher training 
or offer internships in 
your community. Your 
donations are fully tax- 
deductible to the extent 
allowed by the law. 

Find out more. Call 

Empowering the 

1-800-CIS-4KIDS today. Internet Generation 5 


Help support the 

Cisco Networking Academy Program. 
Call Communities In Schools 
at 1-800-CIS-4KIDS or 
visit www.cisco.com/edu/wired 


* 


COMMUNITIES 
IN SCHOOLS 

Helping kids to help themselves 


Cisco Systems 



* Source : January 1998 IT Workforce Study by the Information Technology Association of America (ITAA). 
©1998 Cisco Systems, Inc. All rights reserved. 














S T I E C I 


Geek Basics 

T he Pattern on the Stone, 
written for literary agent 
John Brockman's Science Mas¬ 
ters series, is a guide for non¬ 
geeks in basic computer lore. 
Danny Hillis's text hits histori¬ 
cal developments from George 
Boole's 19th-century strides 
in logic to Alan Turing's 1930s 
ideas on the nature of com¬ 
putational machines. We get 
a quick tour of programming 
and the nuts and bolts of our 
mechanical companions. 


But this is more than a dry 
lecture on how processors and 
programs do their stuff. Hillis, 



Essential backgrounder. 

a veteran of the MIT Media Lab 
known for his work as Disney's 
chief imagineer, briefly visits 
frontier issues as well, and his 
underlying theme is a consid¬ 
eration of how we might build 
computers capable of perform¬ 
ing on the level of the most 
marvelous device we know 
-the brain. His conclusion is 
thoughtfully optimistic - and 
appealing even to a skeptic. 

- Dan Brekke 

The Pattern on the Stone: The 
Simple Ideas That Make Com¬ 
puters Work, by Daniel Hillis: 
$21. Basic Books: www.basic 
books.com. 


Let 'Er Rip 

T here was a time when I jogged, and once in a while even brought 
a Walkman. Maybe it was just me, but the tape player was always 
pulling my shorts down. Plus, tapes sounded warbly and CDs skipped. 
Diamond Multimedia’s new portable MP3 player - the Rio PMP300 - 
does away with all that. The tiny 2.4-ounce unit plays flawless digital 
audio you download from the Internet or grab from CDs (“ripping” 
music is legal only if you own the CD). Since there are no moving 
parts, there’s no way for the music to skip or get funky. 

Simplicity is at the Rio’s heart: Start by getting some music from 
one of the many MP3 Web sites. Then drag and drop the songs onto 
an application that uploads them via your PC’s serial port (there’s 
no Mac version). The Rio holds about an hour’s worth of music in its 
32-Mbyte internal memory. Don’t like a song? Take it off. An hour- 


long file takes six minutes to load from PC to Rio. 



Diamond in the rough: a Walkman that won't skip and regroups your records. 

the single. I’ve got a ton of CDs with only one good song on them, 
and now I have an easy way to listen to them. But I would never just 
borrow a CD from a friend to rip the only song I liked. That would 
be illegal. The music industry hates the Rio for just this reason and 
even tried to stop Diamond from selling it. Never mind that the unit 
itself actually doesn’t help copy songs or distribute pirated music. 
Any illicit copying has to be done on a computer. And if you want 
to sell pirated music, recordable CDs are much cheaper and more 
universal. 

But the Rio wins for coolness, portability, and nonskipping sounds. 
It’s also the first step toward separating music content from the deliv¬ 
ery medium. In a world of unlimited bandwidth, music labels have 
less to offer. It’s this shift the recording industry fears, so get a Rio and 
fight the Man - or at least stop holding up your pants while you jog. 

- Richard Dean 


Rio PMP300: $199.95. Diamond Multimedia: www.diamondmm.com. 
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Data Ports of Call 

I sit down at a horseshoe¬ 
shaped table, pick one of 
22 Compaq computers, sign 
on, and enter my password to 
access email. But something's 
strange:The room seems to be 
moving. In fact, it is. I'm aboard 
the Crystal Harmony, on Deck 
11, in Australian waters. 

My last time on a cruise, 
email wasn't available, and at 
$15 per minute, the phone 
wasn't a viable option. Now, 
like all the guests on the 
Harmony (and her sister ship, 
the Symphony), I can register 
for an email account for the 
duration of the cruise. 



Ship-to-shore email. 

A voicemail in my state¬ 
room alerts me to incoming 
email. In the computer lab, I 
can print or reply just as if I 
were at home.There is a differ¬ 
ence: mail is sent and received 
four times a day, when the 
ship hooks up by satellite to 
its Nashville server. But hey, 
that delay isn't so different 
from my erratic AOL account. 

One woman on the ship 
received a JPEG of her new¬ 
born grandchild. All I got was 
spam. - Chris Rubin 

Crystal Cruise email: $5 to 
register, $3 per message.The 
Cruise Professionals: www 
.cruisecrystal.com 


Addicted to Toys 

I ’ve gotten over chat rooms and Jennicam, but there’s a new Net- 
induced drain on my productivity: virtual window shopping at 
Japan Palmtop Direct’s insidiously addictive Web site. As the proud 
owner of a shiny new laptop, I’m not going to be in the market for a 
replacement for years, but somehow I can’t seem to drag my browser 
away from JPD. 

These folks have one crazy business plan: They scour the Japan¬ 
ese market for sub-3-pound notebook computers that haven’t yet 
crossed the Pacific. It used to be that gadget-hungry Japanese con¬ 
sumers got first crack, and sometimes the only crack, at nifty high- 
powered toteables with huge screens, built-in videocams, and loads 
of other goodies. But JPD buys the computers in Japan, reloads the 
hard drives with an English version of Windows, and, thanks to the 
magic of global ecommerce and FedEx, gives anyone in the States 
a chance to buy one for as little as $2,000. 



Ambassadors of Japanese technolust. 


The guys at JPD obviously love gadgets and gewgaws as much as 
I do, and it’s their finely detailed descriptions and comparisons that 
keep me coming back. Where else could I learn that Panasonic’s lat¬ 
est 2.2-pound beauty is built using a patented aluminum mold devel¬ 
oped originally for wheel spokes on ultralight bicycles? 

More important, JPD offers all the relevant stats and 16 snapshots 
highlighting the Panasonic unit from all sides and up close. The mouse 
was better on earlier versions, it warns, but the new built-in video¬ 
cam lets you capture hundreds of pics or up to three minutes of live 
footage. I dream of starting my own webcasting channel until the 
$2,700 price tag brings me back to earth. 

I come back a few times a month to read JPD’s updates. Laptop 
makers play a constant and fast-paced game of leapfrog - before my 
eyes, new features appear, screens grow, and prices drop. Ah, all is 
right in geekdom. - Aaron Pressman 
Japan Palmtop Direct: www.jpd.com. 


The Art of Getting Along 

P eople, of whom there seem to be more all the 
time, can be tremendously difficult, and so 
our restless information economy has seen a 
great flowering of advice on how to go about 
working with them. All-star corporate consultants 
Rick Brinkman and Rick Kirschner have put their 
shtik down on CD-ROM. 

At $1,500, Dealing With Difficult People is no 
cheap fix. But managers may find it more eco¬ 
nomical than a steady stream of workshops for 
squabbling minions.The CD-ROM made me cringe 
at times, yet it's full of commonsense advice. 

Cute little buildings in a wee virtual village 
are the setting for readings, quizzes, and work- 
scene playlets, while the Ricks cavort around a 
laboratory. We learn about the many subspecies 



Brinkman and Kirschner show how not to butt heads. 


of difficult personalities - yes people, no people, 
whiners, and tanks. It's useful stuff, really. I can 
remember only one guy from my past who would 
have dodged all these tactics, and dealing with 
him might best have involved a fist or a .45. 

There is, however, some urban blight in this 
town. For some reason, a beaming Dawn Wells 
from Gilligan's Island spins yarns about her diffi¬ 
cult castaway friends and hawks her cookbook. 
The Ricks are basically gods of amiability, but 
their constant upness wears real thin in spots. 
And when they try to be funny, well, let's just 
say they should be prevented from ever again 
imitating the Beatles. - Paul Chaplin 

Dealing With Difficult People: $1,500. Athena Interactive: +1 
(775) 322 8449, (800) 500 4294, www.athenainteractive.com. 
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America's Cabinet of Curiosities 



Block-Rockin' Beats 

T hree-year-old Hannah didn't watch TV all 
weekend. She had something better to do: 
play with Neurosmith's Music Blocks. The white 
and blue plastic contraption looks like a portable 
boom box, except for the five colored blocks in 
slots on the top. Push one in and it plays a phrase 
from Mozart's "A Little Night Music." Rearrange 
the blocks, and you rearrange the song. Rotating 
a block changes the instrumentation - from voice 
to violins to percussion to a full orchestra. There 
are more than a million combinations. As you play 
with the blocks, you're playing with the piece of 
music. 

"You should've seen her face when she first 
saw it!" says Hannah's mom. Kids and parents are 
immediately drawn to Music Blocks, recommended 
for ages 2 and up. Hannah called it "my 'puter" 
and played with it proudly. Sure, the kid loved it. 



Baby's got a new boom box. 

but the main question on my mind was: Did it 
make her parents crazy? Not at all:"Lots of her 
toys drive me nuts. But this one didn't bother me 
... except when she pushed in the same block 
over and over. But she didn't do that often." 

Still, cautious parents will want to arm them¬ 
selves with a few musical alternatives. The player 
lists for $69.95 and comes with a Mozart car¬ 
tridge. For $19.95 each you can buy "Sounds of 
the Orchestra" and "Rhythms of the World." More 
cartridges are planned. 

This year has seen an explosion of software for 
very young children, but most of it is just terri¬ 
ble. Instead of buying a few software titles, par¬ 
ents would be better off buying this one piece of 
hardware. It's both fun and educational - and it'll 
keep the drool off Mom and Dad's real 'puter! 
-Amy Bruckman 

Music Blocks: $69.95. Neurosmith: www.neurosmith.com. 


J ust in case we Americans wanted to forget the calendrical punctu¬ 
ation known as the end of the millennium, the Y2K problem has 
arrived to give our visions of apocalypse a handy metronome. The 
delicious irony that a society so suffused with tech optimism should 
find itself anxiously beholden to a global system error is not lost on 
Mark Dery; indeed, it is just one of a slew of cultural contradictions 
he catalogs in The Pyrotechnic Insanitarium: American Culture on 
the Brink , a collection of essays - or, to invoke one of his examples, 
a “cabinet of curiosities” - stuffed with the relics of an age marked 
by carnivalesque excess, mawkish sentimentality melded with affect¬ 
less violence, and the desire to harness nature to the machine. 

For Dery, it’s beginning to look a lot like Coney Island, the “dream¬ 
land” of last century’s end, a “carnival of chaos, a madcap celebra¬ 
tion of emotional abandon and exposed flesh, speed and sensory 
overload, natural disasters and machines gone haywire.” All the 
attendant tensions on hand at the last fin de siecle have returned, 
and, as Dery notes, “the fin de millennium simply turns up the vol¬ 
ume tenfold.” Or does it? This book’s central shortcoming may be 



Dery turns up the volume on the fin de millennium. 

the millennial packaging; history, after all, tends to be a rather 
leaky vessel. Just what is our “historical moment,” and when does 
end-of-millennial culture begin? Dery is vague; he argues that the 
paranoid movie thrillers of the 1990s harken a new ascendance of 
conspiracy theory (leaving one to wonder what the 1970s batch of 
espionage films signified), then he allows that conspiracy theory 
actually stems from the Age of Reason. While our “historical moment” 
may indeed parallel “Coney’s in its heyday,” what do we do with the 
same mixture of technological wizardry and social anxiety found in 
between? 

When not grappling with millennialist overreach, Dery proves a 
provocative and cuttingly humorous guide to topics ranging from our 
fear of clowns to the juncture of “scatology and eschatology” (evinced 
by South Park and Jim Carrey, among others). The author shows a 
particular brilliance for collecting cultural detritus and bringing 
unseen connections to light. In the end, Dery is the kind of critic who 
just might give conspiracy theory a good name. - Tom Vanderbilt 

The Pyrotechnic Insanitarium: American Culture on the Brink, by Mark Dery: $25. Grove Press: 
(800) 788 3123. 


Make More 
Slimy Guts 

Y ou don't have to be a 
designer to use Xenofex 
1.0; Alien Skin's special-effects 
filter is also great for folks 
who simply like futzing with 
pictures. Each effect comes 
with a variety of sliders, color 
selection boxes, and radio 
buttons, all begging to be 
tweaked. Change the white 
and blue color scheme on the 
Little Fluffy Clouds effect to 
red and green, bump up the 
"surface hardness,"and instead 
of clouds you get slimy guts. 



Enhance your image. 

With effects like Shower 
Door, Crumple, Electrify, and 
Origami, the software pro¬ 
vides intense, specific results. 
The trick to using them effec¬ 
tively is subtlety and combi¬ 
nation. Plenty of Web pages 
rely on the default Fire set¬ 
tings from Alien Skin's last 
rev of effects software, Eye 
Candy, but making swoopy 
streams of molecules with 
Xenofex is trickier - and more 
fun.- RichardButner 

Xenofex 1.0: $129. Alien Skin 
Software: (888) 921 7546, 
www.alienskin.com. 
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BEN LEE 

Breathing Tornados 

(Grand Royal/Capitol) 

Aussie singer-songwriter Ben 
Lee was a musical sensation 
at 13, when he recorded with 
Noise Addict. Now 20, Lee con¬ 
tinues - thrillingly - to match 
his early press and promise. 
From the pretty pop of "Ciga¬ 
rettes Will Kill You" to the 
loungey rocker "Nighttime," 
this album's layers are alter¬ 
nately wounded, sexy, angst rid¬ 
den, confident. - Beth Johnson 


VARIOUS ARTISTS 

Afro American Spirituals, Work Songs, and 
Ballads: The Library of Congress Archive of 
Folk Culture (Rounder) 

Recorded by John and Alan Lomax in the 1930s, 
this vital collection captures the palpable emo¬ 
tion of the time and makes obvious the influ¬ 
ence these songs have had on subsequent 
generations of musicians.The spirituals range 
from the up-tempo "Blood-Strained Banders" 
to the cool counterpoint "Lead Me to the Rock." 
The simple, raw work songs were recorded on 
prison farms; many feature ax-strike accompa¬ 
niment that exudes the brutality of chain-gang 
life. A rich version of "John Henry," the arche¬ 
typal American folk ballad, stands out in that 
genr e.- Peter L. Herb 


AFRO-AMERICAN SPIRITUALS, WORK SONS*. AND BALLADS 



JOE PASS 

Unforgettable (Pablo) 

Even air guitarists owe a serious debt to the late 
Joe Pass. Nary a strummer exists who hasn't 
experienced near-nirvana listening to his record¬ 
ings. Pass played with small groups and large 
orchestras, but as a solo artist, he set the stan- 
dard.Throughout the 17 tracks of Unforgettable, 
he is lead guitar, rhythm guitar, bass, and drums 
all rolled into one. His time is metronomic; his 
bursts of melody and harmony - although spon¬ 
taneous - are strategic to perfection. Like an 
amazing gypsy minstrel who ravished the god¬ 
dess of jazz, Joe Pass had it all .-James Rozzi 



TALVIN SINGH 

OK (Island) 

Talvin Singh's first full-length 
solo album challenges the 
palate with a diverse 11-course 
offering that includes tastes 
of Indian classical, drum and 
bass, Pakistani folk, and elec- 
tronica. A classically trained 
tabla player, Singh wrote and 
arranged each song, uniting 
Eastern and Western instru¬ 
ments such as the shenai and 
the MIDI guitar; he recorded at 
studios all over the world. Like 
a contestant on Iron Chef, Singh 
whips up his feast with varied 
ingredients, unifying the effort 
with his tabla playing and dig¬ 
ital massaging. -Z Donahue 




ARLING& CAMERON 
All-In (Emperor Norton) 

On their debut, the Amsterdam- 
based production duo of Gerry 
Arling and Richard Cameron 
eschew stylistic constraints 
in favor of a Eurasian musical 
cocktail that blends abstract 
drum and bass, Japanese kitsch 
pop a la Pizzicato Five, Kraft- 
werkian strains, and swizzle- 
stick exotica.The twosome 
updates easy listening - inte¬ 
grating clever samples and 
displaying keen rhythmic intu¬ 
ition - for today's sophisticated 
audience. - Stacy Osbaum 



CHUCK E. WEISS 

Extremely Cool (Slow River/Rykodisc) 

In his second full-length recording in 18 years, 
Chuck E.Weiss - West Hollywood legend, alter¬ 
native singer-songwriter, and the inspiration for 
Rickie Lee Jones' "Chuck E.'s in Love" - returns 
with a collection of gutter blues, cool lounge, and 
old-time jazz. Like his longtime friend Tom Waits, 
who doubles as his producer, Weiss sings through 
a set of vocal cords that sound as if they fell into 
a meat grinder.This hipster calls his music "primi¬ 
tive," in the sense of being raw and unfettered. 
But it's a sophisticated wit that turns out a song 
about finding his girlfriend in bed with his 
mother ("Deeply Sorry"), or "Do You Know What 
I Idi Amin,"a hilarious cross between (off) beat 
poetry and rap. Irresistibly original and, yes, 
extremely cool. - Alanna Nash 



THE HOPE BLISTER 
... Smile's OK (4AD) 

4AD founder Ivo Watts-Russell knows something 
about peace: It's not always in synch with reality. 
Indeed, the musically sparse collection of covers 
he's produced for the Hope Blister's debut con¬ 
trasts subtle, reassuring sounds (fans of This 
Mortal Coil may recognize vocalist Louise Rut- 
kowski) with deeply cynical lyrics - as on "Is 
Jesus Your Pal" ("If you reach out for more you'll 
find nothing but sorrow. / Because knowledge 
is hollow").This simple setting of bass and 
strings melds works by varied songwriters; 
especially outstanding are John Cale's"Hanky 
Panky Nohow" and the powerful undertones 
on Brian Eno's "Spider and I."- Kristine Kern 



SAM NEWSOME 
& GLOBAL UNITY 
Sam Newsome & Global 
Unity (Columbia) 

Sam Newsome, a young sax 
player based in New York, 
explores black improvisational 
music and draws heavily on 
the cadences of Arabia, West 
Africa, Latin America, and India, 
as well as the expected North 
American strains of gospel, 
blues, funk, and jazz. Global 
Unity's drummers and bassist 
Ugonna Okegwo provide an 
elaborate rhythmic foundation 
for Newsome and oud player 
Amos Hoffman, -j.poet 
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Introducing Message Notification from SkyTel. 


If you live in the ’90s with the rest of us, you probably wish there were an easier way to deal with all your messages. And now there is. With SkyTel, you’ll 
never have to waste time checking to see if you have voice mail or e-mail messages. The answer will be right on your pager. If you receive voice mail, your 
pager will notify you right away. It will also tell you whom it’s from and if the message is urgent. Plus, anyone with Internet e-mail can send a message right 
to your pager, since it comes with its own e-mail address. SkyTel service can also let you know when someone is trying to reach you on your cell phone. 
All of which means that the days of constantly checking your messages are ancient history. So get SkyTel. And get the message, guaranteed. 


Call now and get SkyReply responses from your pager free for one full yean 



Call 1'800'23(M381 or visitwww.skytel.com 

limited-time offer for new activations only. Some restrictions may apply. ©1999 SkyTel. 




A j i n 


Sky Map 

P rivate pilots know that 
keeping maps for naviga¬ 
tion is often a pain - literally. 
They have to twist around to 
pull charts from under the seat 
in a cramped cockpit, some¬ 
times causing back injuries. 

To the rescue comes Flight- 
Deck Organizer CT-1000, a 
tablet computer that fits on 
the instrument panel and 
displays maps from CD-ROMs. 

Cell Computing, maker of 
the smallest Pentium mother¬ 
board, teamed up with Regan 
Designs to create the power¬ 
ful 200-MHz navigation tool, 



A pilot's best friend. 

which they claim can resist 
underpressurized cockpits and 
coffee spills. According to fed¬ 
eral law, private pilots must 
carry frequently updated paper 
maps, called Jeppesen charts, 
but with FlightDeck Organizer 
CT-1000, a disc containing 
local airport and landing-area 
updates arrives every 56 days. 
For now, pilots still must carry 
the analog version, but at least 
their main navigation aide 
will be stain-free and close at 
hand.- Sally McGrnne 

Release: late sprin jjNorthstar 
Technologies: (800) 628 4487. 
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ON THE BOOKSHELVES OF THE DIGERATI 


Disney on Demand 

D inosaur videos are no longer a busy parent's 
only ally. Now you can also let the kiddies 
play Disney CD-ROMs by downloading the soft¬ 
ware and forking over a small pay-to-play fee. 
The service, provided by Media Station, will be 
available through cable and DSL connections. 

As its day job, Media Station is a game-devel¬ 
opment studio behind three of the top 10 best¬ 
selling family games: 101 Dalmatians, Ariel's 
Story Studio, and Pocahontas. But CEO and presi¬ 
dent Jim Maslyn says the company also wants to 
develop better delivery methods. The new system 
lets you play software over your Internet connec¬ 
tion as if the disc were sitting in your CD-ROM 
drive.The software is encrypted as it comes over 
the wire and allows you to use it anytime during 
a 24-hour period. Offerings include home refer¬ 
ence titles, children's games, and girl-friendly titles 
licensed from various companies. 



Coming soon: rent-a-ROM videogames. 


Of course, there are more arguments against 
Media Station's plan than spots on a dalmatian. 
Analysts at Forrester Research, for example, are 
skeptical that mass audiences will sign on for fat 
pipes, despite the buzz surrounding broadband's 
slowly growing subscriber base. Still, the fact that 
AOL is eyeing cable partners gives this industry 
a real boost. And although its connection is no 
faster than a sluggish 2X CD-ROM drive, the com¬ 
pany has wisely targeted a type of software that's 
slower paced than the frenetic blood-and-guts 
games that its only competitor, Arepa, plans to 
offer. And in delivering CD-ROM content. Media 
Station is more realistic than others, like broad¬ 
band-developer Intertainer, which plans to deliver 
video by Internet. In the end, a Disney game after 
dinner might just guarantee broadband's mass 
appeal. - Bob Parks 

Release: late spring. | Media Station: www.mediastation.com. 


Single-Lens Laptop 

H aving more than once had 
to jam a briefcase stuffed 
with a notebook computer, 
camera, PalmPilot, and cell 
phone into an airplane's over¬ 
head compartment, I'm all for 
convergence.The Sony Vaio 
PictureBook does its part by 
taking the digital camera out 
of its case and sneaking it into 
the laptop. Mounted above the 
display, the swivel camera eye 
shoots stills or video, while 
preinstalled software lets me 
quickly manipulate images 



Take a peak. 

and slip them directly into 
email or documents. With all 
the slimness of the popular 
Vaio 505, the $2,299 Win98 
PictureBook weighs only 2.5 
pounds and lets everyone 
from interior designers to 
presentation-producing execs 
capture on-the-spot digital 
images without the extra 
hardware hassle. It's already a 
hit in Japan, where it quickly 
became the top-selling ultra- 
thin notebook. - Evan Ratliff 

Release: Marchff Sony: (888) 
531 7669, www.sony.com. 


SCOTT ADAMS 

Dilbert cartoonist. 

Legends , Lies, and Cher¬ 
ished Myths of American 
History, by Richard 
Shenkman."This book is 
about all the historical stuff 
you learned in high school 
and how it's complete BS. 

I like learning about how 
I've been lied to. My favorite 
myth was Lincoln's log 
cabin. You usually picture 
him as poor, but apparently 
Lincoln was better off than 
most. For years, everyone 
thought they were seeing 
his home, but it was just an 
exhibition.! think the Lib¬ 
erty Bell was a scam too." 



JOYCE WYCOFF 

founder, Innovation 
Network. 

Conscious Evolution, by 
Barbara Marx Hubbard. 

"I am fascinated by the idea 
that we can consciously 
affect evolution. In this 
book, Hubbard takes a 15- 
billion-year perspective 
and talks about collecting 
'Golden Innovations'-those 
projects that show us a new 
way of working and living 
together. By gathering 
these where everyone can 
see them, we can learn 
from each other and begin 
to see the underlying prin¬ 
ciples that can be applied 
in all of our activities." 


CANDICE CARPENTER 

CEO, Milage. 

The Sermon on the 
Mount, by Emmet Fox. 

"I think religious ideas have 
a stronger impact on how 
people think and act than 
armies actually crossing 
borders.This book basically 
goes through every line of 
the Sermon on the Mount 
and offers an interpretation 
that is pretty different from 
what you learn in Sunday 
school. If you take the mes¬ 
sage literally, it's really chal¬ 
lenging. Fox is a very radical 
Christian writer. He would 
probably be stoned to death 
in most churches." 


I 



DAVID BORENSTEIN 

webmaster, Quoteland.com. 
Artificial Life, by Steven 
Levy. "I rarely read computer 
books for leisure. I prefer 
to hurl myself back in time, 
often to medieval Europe. 
However, Levy can make 
any concept clear, regardless 
of complexity. As a result, 
the manifold principles 
behind artificial life never 
confused me in this book. 
The information provided 
several philosophical dilem¬ 
mas: What attributes define 
life? At what point do auto¬ 
mated systems cease to be 
systems? Are we capable of 
creating life? Have we done 
it already?" 
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u _ ■ $18,995.* Loaded. Finally, a car that delivers more than what you 

The sizzle. I 

paid for—the Chrysler Cirrus LXi. Start with a 24-valve V6, a premium 
sound system and A/C. Toss in leather-trimmed seats. Remote Keyless 
Entry and anti-lock brakes, and we'll wager you've rarely experienced a steak with as many garnishes as 
the new Cirrus LXi. For more information, call us at 1.800.CHRYSLER, or you can visit www.chryslercars.com 


CHRYSLER CIRRUS 


*Base MSRP after $1,000 cash allowance includes destination. Tax and options extra. 
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Reality Bytes 

L ance Weiler and Stefan 
Avalos's quirky The Last 
Broadcast has been heralded 
as the first full-length film 
made using desktop technol¬ 
ogy and over-the-counter 
software. (See "Hollywood 2.0," 
Wired 5.11, page 200.) Shot 
on MiniDV, Hi-8,8-mm,VHS, 
and 16-mm film, the mocku- 
mentary has cleared a row of 
film-industry hurdles. 

But how's the movie? With 
its spooky X-Files-\sh sound¬ 
track, the cheeky whodunit 
isn't bad. It's an impressionis¬ 
tic yarn about some cable- 
access TV show hosts brutally 



Broadcast news. 


murdered in the New Jersey 
pine barrens.To get to the 
bottom of the story,"director" 
David Leigh, interviews various 
personalities and sticks around 
long enough for the tale to 
turn delightfully sordid. 

With pseudo news reports, 
press conferences, and video 
footage, the film questions 
our sense of what's real."The 
media that should have been 
able to provide a pure truth 
has somehow become the 
story," says Leigh near the end. 
Exactly. - Colin Berry 

The Last Broadcast : in theaters 
this month. FFM Productions: 
www.tebweb.com. 


A World for the Taking 

I n Sid Meier’s classic strategy games Civilization and Civilization II, 
you achieve the pinnacle of human progress by colonizing our next- 
nearest star. In Alpha Centauri, you finally get to guide the fate of the 
space-faring colonists. 

But it’s no field trip: As you approach Centauri’s only habitable 
world, meteors and mutiny send the ship hurtling into the atmos¬ 
phere. Before impact, rival crew factions bail out in separate escape 
pods. Scattered across this strange planet with minimal supplies, the 
survivors begin civilization anew. 

From that fascinating premise, Meier and lead designer Brian 
Reynolds have created one of the most ambitious gaming scenarios 
ever conceived, combining strategy and science fiction with complex 
concepts of social philosophy. Each of the surviving factions repre¬ 
sents a distinct ideology; players get to choose the one closest to their 
own worldview, taking its weaknesses with its strengths. Play as the 



This is your planet - a UN conference on amphetamines. 

hypercapitalist Morgan Industries, for example, and you get vast 
powers of wealth creation - but your citizens tend toward resource¬ 
hogging decadence. Play as the ecologically minded Gaia’s Stepdaugh¬ 
ters, and you’re able to communicate with the planet itself - but your 
pacifist followers are vulnerable to military attack. In single-player 
mode, your competitors exhibit AI stratagems that adhere to their 
core philosophies. In multiplayer, your rivals are more varied and 
contentious than a UN conference hopped up on amphetamines. 

A game with such wide-ranging aspirations is bound to have short¬ 
comings. Theory and strategy don’t always congeal; sometimes Alpha 
Centauri feels like a sociology lecture interrupted by occasional gun¬ 
fire. And apart from some intriguing video interludes, the graphics 
and audio push no technological envelope. Ultimately, though, the 
innovations at work here are far more rewarding: This is a game that 
turns conquest into a form of interactive literature. - Wagner James Au 
Sid Meier's Alpha Centauri : $49.95. Electronic Arts: (800) 245 4525, www.alphacentauri.com. 


High on the Hog 

F irst you furiously inflate its hollow fuselage 
with a hand pump. Then the Air Hog, a mean¬ 
looking toy plane the size of a pit bull, snorts like 
a chain saw and heads skyward. For a few sec¬ 
onds, all the disappointments you've ever had 
with those rubber-band-powered pieces of crap 
fade as you stare slack-jawed at the incredible 
flying power of this $40 wonder. Then it finds 
some trees and gets lost. 

That's what happened when I took my 8-year- 
old son out into an upstate New York clearing for 
a session of male bonding with the Hog - just two 
generations of guys, yakking about Chuck Yeager 
and stuffing so much air into this toy (a custom 
pump is included) that I was terrified the pro¬ 
peller would lop off Junior's finger. (Spinmaster 



Flying high with Spinmaster's glider. 

Toys, the Hog's creator, insists the thing is safe, 
and so far no digits have been lost.) 

During the first couple of tries, something went 
wrong and the craft hit the ground like a lead 
Frisbee. But next came a flight worthy of a John 
Williams score - it sailed the height of six stories, 
made gentle rolls, and returned to our feet after 
40 seconds of sustained loft. Cowabunga! 

On the next trial, the Styrofoam-and-plastic 
marvel flew longer than a football field, only to 
enter the forest and disappear overhead. Months 
after our sortie, we got a report that some hunters 
found it, and that the hog had strange bite marks 
on the wings. An animal must have guessed right 
- this is a very tasty toy. - Steven Levy 

Air Hogs: $39.95. Spinmaster Toys: +1 (416) 364 6002, (800) 
622 8339. 
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Mixed Media 


Visual Mixing 
in Clubland 

I t's every club kid's stoner 
fantasy: What if the DJ could 
mix images like music? What 
if, along with the beat, you got 
not just a few back-projected 
video clips but a visual col¬ 
lage, put together with the 
same intricacy and spontane¬ 
ity as the sounds? 

"VJing" has been a buzz¬ 
word since the explosion of 
rave at the end of the 1980s, 
but technology has been slow 
to catch up.VJamm brings it a 
step closer to reality. Essentially 
an audiovisual mixer, it allows 
the user to assign AVI clips to 
QWERTY keys and trigger them 



VJamm session. 

in the same way you might 
play a piano. It comes with a 
small library of clips, so you 
can have fun chopping up 
words, music, and pictures in 
the comfort of your own home. 

The software was devel¬ 
oped by British breakbeat 
pioneers Coldcut, so the clips 
are cool.The group created 
VJamm for its acclaimed live 
performances, but it's adapt¬ 
able to many uses and may 
well be the first sign of a new 
era in clubland HariKunzru 

VJamm for Windows 95/NT: 
$55. Ninja Tune:+1 (514) 937 
5452, www.ninjatune.net 
/vjamm. 


ill Gates and Ted Kaczynski aside, the truth is that most people 
have mixed feelings about the Information Revolution. James J. 
O’Donnell, a classics professor and vice provost for information sys¬ 
tems and computing at the University of Pennsylvania, frankly admits 
his own ambivalence. He resists tidy resolutions and offers instead an 
evenhanded inquiry into the concerns of “people who read books and 
use computers and wonder what the two have to do with each other.” 
Much of what makes this book useful as a guide to the future is the 
way in which O’Donnell challenges us to reconsider the past. Previ¬ 
ous “new” media arrivals have tended to supplement rather than 
supplant their predecessors. The tendency has been to consider the 
march of progress (from papyrus roll to codex manuscript to printed 
book) as serial relay from one technology to the next, an oversimpli¬ 
fication that equates the rise of the Internet with the fall of the book. 
In reality, each time a new medium appears there follows a period of 
coexistence in which a culture’s overall dialogue is broadened. 

O’Donnell suggests today’s new media are on the verge of offering 
their own benefits. Particularly for humanists, the author envisions 
the Web’s hypermedia doing a better job than books at revealing 



Word: assessing the competing claims of page and screen. 

complex truths. He proposes a new mode of scholarship in which the 
single-author, linear-narrative monograph becomes part of a larger 
discourse, where primary and secondary sources exist side by side, 
as do authors and commentators. It’s something akin to the Request 
for Comment dialogues that first saw life on the Arpanet. “Instead 
of publication that says ‘This is how it is,’ we have a form of public 
performance; of scholarship that asks ‘What if it were this way?’ 
Publication of this sort becomes a form of continuing seminar, and 
the performance is interactive, dialogic, and self-correcting.” 

One might pause before granting such performance rights to any 
community less disciplined than, say, classicists, but as the Web 
matures it clearly is becoming a staging ground for process, for 
thought never fixed. All of which might sound like a modern incar¬ 
nation of ancient Greece and its dialogue culture. O’Donnell likes 
to see it that way and offers his own, personal bridge between then 
and now: “I study the past,” he says, “but I plan to live in the future.” 
- Peter Meyers 

Avatars of the Word: From Papyrus to Cyberspace , by James J. O'Donnell: $24.95. Harvard 
University Press: +1 (617) 495 2600, www.hup.harvard.edu. 




Contributors 

Wagner James Au ( wjamesau@well.com ) has also 
written for Salon, Nerve, and Reel. 

Colin Berry ( colinb@sirius.com ) pens short stories and 
covers the arts, music, and culture from San Francisco. 

He is writing a book on Internet addiction. 

Dan Brekke {brekke@well.com), a Berkeley writer, is 
trying to decide between fiction and non. 

Amy Bruckman ( bruck@cc.gatech.edu ) is an assistant 
professor in the College of Computing at the Georgia 
Institute of Technology. 

Richard Butner ( rch@vnet.net ) is a freelance writer and 
computer consultant in Raleigh, North Carolina. 

Paul Chaplin is a writer and very occasional performer 
for the SciFi Channel's Mystery Science Theater 3000. 

Richard Dean {rdean@organic.com), who founded NPR 
Online, develops Internet strategies at Organic Online. 

Peter L. Herb {plherb@aol.com) lives in New York City, 
where he runs his litigation and real estate law practice, 
writes, and plays guitar. 

Beth Johnson is a senior reporter at Entertainment 
Weekly. 

Hari Kunzru ( hari@dircon.co.uk ) is probably wandering 
around London's Soho looking for new brands of bottled 
beer. If you see him, remind him he has to work tomorrow. 

Steven Levy a senior editor at Newsweek and contribut¬ 
ing writer for Wired, is working on a new book, Crypto. 

Sally McGrane is a technology and food writer in San 
Francisco. 

Peter Meyers ( plm@psinet.com ) is a Web site developer 
and writer who lives in Somerville, Massachusetts. 

Alanna Nash is writing a book about Colonel Tom Parker. 

Stacy Osbaum {osbaum@aol.com) is co-editor of URB 
and based in Los Angeles. 

j. poet {poebeat@earthlink.net) is older than rock and roll 
but younger than your parents; he writes about world 
music and pop culture for a variety of publications from 
a pink Victorian flat in San Francisco. 

Aaron Pressman writes about tech policy in Washing¬ 
ton, DC, where he learned firsthand you can never have 
too big a hard drive or too small a laptop. 

James Rozzi {jrozzi@gcedunet.gac.peachnet.edu) lives in 
Atlanta, where he's a musician, teacher, and writer with 
a local jazz column. 

Chris Rubin ( carubin@aol.com ) roams the freeways of 
Los Angeles without the aid of a cell phone or GPS. 

Tom Vanderbilt {vandernyc@aol.com), author of The 
Sneaker Book: Anatomy of an Industry and an Icon, is a 
contributing editor of I.D. and The Baffler. 

Got an idea for Street Cred? Email cred@wired.com. 
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Great stuff - tested and approved in our top-secret labs. 


Altimeter Watches 

First Class: 


I 


Airspeed Altimeter 

The Airspeed reports elevation up to 14,764 feet 
- good enough for most US peaks and ski resorts - 
and notes shifts in barometric pressure, which fore¬ 
tell changes in the weather. It also offers Swiss-watch 
perfection for hyperretentive accuracy freaks: 
titanium-quartz chronograph, stainless-steel case, 
double-sided antireflective sapphire crystal face, 
stopwatch with tenth-of-a-second increments, and 
17-jewel hand-winding mechanical movement. 

Airspeed Altimeter: $1,195. Revue Thommen:+41 (32) 
925 9642, www.revue-thommen.ch/airspeedalti.html. 


Business Class: 


-Vector 

Topping out at 29,500 feet, the Vector is the only 
altimeter watch that'll take altitude readings when 
you conquer Everest (the highest point on Earth at 
29,028 feet). The compass keeps you on course in 
a whiteout, and the unit plots barometric pressure 
on the backlit display for up to four days. If you're 
climbing too slowly, it'll let you know by tracking 
total elevation gain/loss against time. 

Vector: $199. Suunto: www.suuntousa.com. 


L 


Pathfinder Twin Sensor PAL20V-3V 

With a max of 19,680 feet, the PAL20V-3V will 
cover you almost anywhere you happen to roam. 
If you're climbing or rappelling, an altitude chart 
illustrates your progress. The backlit display, which 
flicks on automatically when you tilt your wrist, 
glows on those moonless nights, and the thermo¬ 
meter will clue you in to precisely how cold it is as 
you're bedding down beneath the peak. 

Pathfinder Twin Sensor PAL20V-3V: $160. Casio: www 
.gfactory.com. 
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All-in-One Devices 

First Class: 

-Konica Fax 9825 

The perfect workhorse for your Net start-up, the 
Konica Fax 9825 packs a scanner and is built around 
a robust black-and-white laser printer with a 50- 
page auto feeder, an optional 750-sheet paper tray, 
and the ability to collate copies. Though it lacks the 
splash of a color unit, it's better equipped to fax, 
photocopy, and print sharp, 600-dpi jobs all day long. 

Konica Fax 9825: $2,995. Konica: www.konicabt.com. 

Business Class: 

HP OfficeJet Pro 1170Cxi 

Thanks to the flatbed design of the HP OfficeJet 
Pro 1170Cxi,you can scan everything from post¬ 
age stamps to textbooks in 30-bit color. A unique 
resolution-sharpening technology lets you create 
vibrant printouts and photorealistic graphics on 
all sorts of media - including greeting cards and 
T-shirt transfers. Home-office workers look out: 

The rest of the family will want to play, too. 

HP OfficeJet Pro 1170Cxi: $766. Hewlett-Packard: www 
.hp.com. 

Coach: 

Xerox WorkCentre 450cp 

The WorkCentre 450cp gives first-time owners an 
easy-to-understand control panel that uses sepa¬ 
rate sets of buttons for printing, faxing, scanning, 
and copying. You spend less time trying to master 
the device, and save money on supplies. Better yet, 
the Xerox color-ink tanks are sold individually, so 
you needn't replace all four when only one runs out. 


Xerox WorkCentre 450cp: $299. Xerox: www.xerox.com. 
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Electric Toothbrushes 


First Class: 

Sonicare Plus 

At 31,000 brush sweeps per minute (100 times faster 
than your slacker hand moves), the Sonicare Plus is 
truly the Humvee of electric toothbrushes. The unit 
even beeps every 30 seconds to keep you from wear¬ 
ing your teeth down to little nubs. And sonic waves 
attack bacteria and plaque the bristles can't reach. 

Sonicare Plus: $129. Optiva: +1 (425) 950 0970, (800) 

682 7664. 

Business Class: 

Braun Oral-B 

Ultra Plaque Remover D9525 

Sink your teeth into this Oral-B and you can share 
the electric experience with the whole commune. 

Its ultrasleek stand sports a cleverly concealed stor¬ 
age compartment for multiple brush heads, and the 
entire unit is trim and easy to maneuver. Green indi¬ 
cator bristles tell you when to change the head, and 
a two-minute timer signals when to call it quits. 

Braun Oral-B Ultra Plaque Remover D9525: $69. Braun: 
(800) 984 9668. 

Coach: 

-j— Reach Powerbrush 

This winsome thunderbolt is marketed to child¬ 
ren, but if you're an adult new to wired hygiene, 
the Reach Powerbrush might be worth checking 
out. It features a replaceable battery, patented 
angled neck, and nonslip grip. The Powerbrush's 
modest size makes it a natural for travelers who 
crave a little buzz when they're away from home. 

Reach Powerbrush: $8.99. Johnson & Johnson: (800) 

222 0975. 
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Up to 2-way Pentium® II processors (up to 450 MHz) / Up 


to 1GB SDRAM ECC memory / Starting at $3,364* 


(©e-business tools 


Introducing the worry-free Netfinity 5000 server from IBM. It’s fast. It’s reliable. It keeps your business running smoothly 24 hours a day. So now 
you can catch some shut-eye without shutting down your business. It’s hot-pluggable (add disk drives without turning it off), scalable 
(add storage and processors as you grow) and lets you manage your network remotely. It also runs Windows NT® and includes light-path 
diagnostics for more accurate problem detection, as well as access to Web Server Accelerator software, giving customers quicker 
access to your Web site. Take the worry out of running your e-business. Visit www.ibm.com/netfinity or call 1 800 IBM 7255, ext. 5017. 


THE IBM NETFINITY 5000 SERVER 


V. 


YOU NEED SLEEP. 

YOUR BUSINESS DOESN’T. 




pentium®H 


‘Estimated reseller price to end users for Netfinity 5000 model 865912Y includes IBM 4.5GB Hard Disk Drive. Certain features described above are available for an additional charge. Actual reseller prices may vary. MHz denotes microprocessor internal clock speed only; other factors may also affect application 
performance. IBM product names are trademarks of International Business Machines Corporation. Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation. The Intel Inside logo and Pentium are registered trademarks of Intel Corporation. ©1998 IBM Corp. All rights reserved. 
















THERE IS 
A FAMINE 
IN SUDAN. 


While the world gossips around the water cooler, volunteers are running feeding centers 


for thousands of starving people in southern 
or check www.dwb.org 



Sudan. To focus on what matters call 1-888-392-0392 
and find out how you can help. 


DOCTORS WITHOUT BORDERS 

MEDECINS SANS FRONTIERES 






Careers 

Fragging for Dollars 

Planning to profit by kicking virtual butt in the “pro” game leagues? Don’t quit 
your day job. 

The ambition of the Professional Gamers’ League (PGL) and Cyberathlete Profes¬ 
sional League (CPL) is to put gaming on a par with other pro sports - sponsorships, 
broadcasts on ESPN, and tournament purses in the millions. Competitive games 
range from the classic shooter Quake to strategy games like Starcraft. Even the geek 
card game Magic: The Gathering has a pro tour awarding $1 million-plus in prizes. 

So far, gamer profits are not Michael Jordan-sized, but at least one player is doing 
quite well - Quake star Dennis Fong, aka Thresh. Last year he brought in well over 
$100,000 through tournament prizes, magazine columns, and sponsorships from 
Microsoft and Diamond Multimedia. But he’s the exception. 

“Your average basketball player isn’t going to make it to the NBA, and your aver¬ 
age gamer isn’t going to stand a good chance of making money playing games,” 
says Starcraft champion Jarom Severson, known by the nom de guerre Gadianton, 
who despite his considerable skills made a mere $8,500 in PGL money in 1998. 



Virtual riches: Even top-tier pro gamers make only $15,000 to $30,000 a year. 


PGL spokesperson Garth Chouteau estimates that the top-tier Quake players, such 
as Rix and Immortal, can hope to bring home between $15,000 and $30,000 this year. 
But that sum still requires winning multiple tournaments - and with 2,000 competi¬ 
tors and rapidly evolving strategies, gamers rarely win multiple tournaments. Oddly 
enough, blowing away competitors is not the most profitable geek gaming profession: 
Only the Magic circuit had more than 20 players making upwards of $25K last year. 

“The entire pro gaming industry is really at an embryonic stage,” explains Angel 
Munoz, founder of the CPL, which awarded $25,000 in prize money to Quake mas¬ 
ters in 1998. “As with any other new sport, the rewards are limited to a few people.” 

Even Thresh advises that it isn’t a good idea to quit your job to play games full 
time. But as Chouteau points out, it can’t hurt to try to turn a hobby into cold hard 
cash. “It’s no different than someone wanting to be a pro figure skater,” he says. 
“Will they make as much as Kristi Yamaguchi? No. But they can pursue it as a dream 
and have a lot of fun along the way.” - Janelle Brown 
Professional Gamers'League: vjww.pgl.com] Cyberathlete Professional League: www.cyberathlete.com. 


IPOs 

The Next Darlings 

The latest run of the IPO market has brought 
a few newly conceived businesses into stark 
relief. Portals, auction sites, and ecommerce 
players have all become accepted businesses, 
even if the valuations seem to defy gravity. 
But that's the old news. With an IPO market 
that shows few signs of cooling, the question 
becomes: Who will win IPO riches during the 
coming months? 

One way to answer that question is to 
follow the data. If you trace the packets, 
you'll find that all the now-big Net players 
are banking on advanced broadband ser¬ 
vices to keep the revenues streaming in. 

As the AOL-Netscape deal shows, the portals 
are looking to expand into the workplace. 
And one of the conclusions that can be drawn 
from the @Home-Excite deal is that content 
players are intent on realizing the promise 
of broadband. In order for these investments 
to pay off, offices will have to be connected 
to high-speed networks. 

Right now there's a war going on in the 
telecom industry. Competing technologies 
- ISDN, T1, xDSL, and cable - are vying for a 
foothold in today's office. Not surprisingly, 
the large ILECs (incumbent local exchange 
carriers, such as SBC) have been slow to move 
into this market. But data CLECs, or competi¬ 
tive local exchange carriers, are moving fast 
to bridge the chasm between slow dialup 
modems and expensive T1 connections. 

Several outfits are poised to roll out high- 
bandwidth services at a lower price than 
current T1 offerings. Covad Communications 
recently enjoyed a successful IPO. North- 
Point Communications and Rhythms Net- 
Connections, both privately held, have been 
making impressive moves - Rhythms, for 
example, in January announced a strategic 
partnership with MCI WorldCom. Expect the 
data CLEC market to heat up - and it may 
not be long before Rhythms and NorthPoint 
are also off to the IPO races. - Jeffery Wardell 
Covad Communications: www.covad.com. 
NorthPoint Communications: 
www.northpointcom.com. 

Rhythms NetConnections: www.rhythms.net. 
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NEW MONEY 


Software 

Edgar Made Easy 

The best online resource for stock pickers is 
the SEC's free Edgar database. It has 60 giga¬ 
bytes of filings from more than 15,000 pub¬ 
licly traded companies. But Edgar filings 
aren't exactly user-friendly - gleaning crucial 
financial ratios from a raw 10-Q balance sheet 
requires some skill with a calculator and a 
working knowledge of financial analysis. 

To ease things, consider a $50 piece of soft¬ 
ware called Spredgar. 

Spredgar, an add-on to Microsoft Excel, 
converts a 10-K or 10-Q into bar charts of 
30 essential financial ratios, such as operat¬ 
ing margin and return on equity, as well as 
a table of 13 other computed values, such as 
net worth or working capital. It's easy to use: 
Just cut and paste the Edgar filing from a 
browser window to an Excel worksheet, run 
Spredgar, and in less than three seconds it's 
"spredgarized." 

You can start picking stocks just as a money 
manager would, based on sober measures of 
profitability, liquidity, and leverage. Forget 
the noise on the chat boards. Want the real 
reason why Dell shares have outperformed 
Gateway's? Dell converts orders into cash 
more quickly, turning over its inventory 36 
times per quarter; Gateway manages only 
21 inventory turns. In addition, Spredgar can 
now crunch ratios for banks, utilities, and 
insurance companies, industries that each 
file slightly different types of appendixes. 

Spredgar does have some flaws. It doesn't 
analyze cash flow statements because it only 
draws data from financial statements'Article 
5 appendix, which doesn't include cash flow 
information. 

Spredgar also lacks context. Knowing a 
company's return on capital is meaningless 
without knowing how it compares with its 
industry peers. But this is being fixed. The 
upcoming version 2.0 is built around a more 
convenient stock portfolio format rather 
than individual Excel worksheets. You can 
look at up to 20 stocks at a time with price 
histories and quotes, along with direct Web 
links to Edgar filings that pop up already 
spredgarized. - Bruce Upbin 
Spredgar: www.spredgar.com. 


“So you think money is the root of all evil. Have you ever asked what is the root of all money?” 

- Ayn Rand 



The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether for the new economy. For a complete description and the latest results, see 
stocks.wired.com. Some of the companies in the Wired Index may have an advertising relationship with Wired. Readers who use this information for investment-related decisions 
do so at their own risk. 


The Wired investment Portfolio 


Let’s Talk Tech 


No surprise given the double-digit returns, but 
the portfolio seems awfully tech heavy. I’m going 
to change that this month. I’m taking profits 
from E-Tek - despite its being up 27 percent 
last month, Uniphase and JDS Fitel recently 
merged, creating fierce competition. 

With cash in hand, I’m buying Pilot Network 
Services, a Net security services company that 


has impressive partnerships. I also plan to 
balance our tech leaning with purchases in 
large-cap health care ventures. Eli Lilly spinout 
Guidant has outperformed its competitors. And 
Abbott Labs has enjoyed strong results from its 
HIV protease inhibitor, ABT-378. Plus, at only 
28 times earnings it’s almost a value play. 

- Jeffery Wardell (jwardell@hamquist.com) 


| Company 

Primary Business 

Symbol 

Shares 

last Trade 2/1 

Current Value 

A Since Purchase 

HOLDING 

America Online 

Online services 

AOL 

4,000 

171 % 

$684,750 

+235% 

Ciena 

Optical networking 

CIEN 

5,000 

20 %> 

102,813 

- 6% 

Cisco Systems 

Network hw/sw 

CSCO 

4,500 

115 

517,500 

+186% 

Federal Express 

Freight delivery 

FDX 

1,250 

85 % 

106,406 

- 2% 

Lucent Technologies 

Telecom eqpt 

LU 

2,000 

110 7 2 

221,000 

+ 67% 

MMC Networks 

Microchips 

MMCN 

15,000 

16% 

248,438 

- 8% 

Microsoft 

Software 

MSFT 

2,000 

172 15 A 

345,875 

+106% 

PeopleSoft 

Enterprise sw 

PSFT 

4,000 

18 3 / 4 

75,000 

- 42% 

Pfizer 

Pharmaceuticals 

PFE 

1,500 

132 3 / 4 

199,125 

+ 34% 

SELLING 

SAP 

Enterprise sw 

SAP 

2,500 

34 

85,000 

- 31% 

E-Tek Dynamics 

Optical networking 

ETEK 

4,000 

31 3 /« 

125,500 

+ 27% 

BUYING 

Guidant 

Medical devices 

GDT 

2,500 

58 3 / 8 

145,938 


Pilot Network 

Net security 

PILT 

7,500 

12 15 /e 

97,031 


Abbott Labs 

Pharmaceuticals 

ABT 

2,500 

45 % 

' 1H531 


Cash $401,187 

Portfolio Value 2/1 


$3,259,594 





Portfolio Value 1/4 


$2,902,468 





One-Month Portfolio Performance 

+ 12.30% 

Russell 2000 Index 

+1.14% 


Legend: This fund started with $1 million on December 1,1994. Profits and losses are reflected monthly, with profits reinvested in the fund or in new stocks. 

The Wired Investment Portfolio (formerly TWIT$) is a model established by Wired, not an officially traded portfolio. Jeffery Wardell is a senior vice president in Executive Financial Services at 
Hambrecht & Quist LLCand may have a personal interest in stocks listed in the WIP.The opinions expressed herein are those of the author and not necessarily those of H&Q's research department. H&Q 
has not verified the information contained in this article and does not make any representations as to its accuracy and completeness. Wired readers who use this information for investment 
decisions do so at their own risk. 
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“WHAT DOES IT DO?’ 




Last month's answer: the speaker 
of a Nokia 5100 cell phone. 


Competition Rules (See page 200.) 

1. NO PURCHASE NECESSARY. 

2 . Entries for the Wired "What Does It Do?" Contest must be writ¬ 
ten on postcards. Each entry must state the entrant's name, address, 
and telephone number and correctly identify the item shown, and 
its function, in this month's installment of the "What Does It Do?" 
contest, according to the instructions given on the feature page. 

3 . Entries must be sent to: 

Wired "What Does It Do?" Contest 
Department 990401 
PO Box 10329 
Riverton, NJ 08076-0329. 

Each month's entry must be postmarked no later than the last day 
of the month on that issue's postal identification statement and 
must be received by the 10th day of the following month. Wired is 
not responsible for late, lost, damaged, postage due, or misdirected 
mail. Illegible entries will be disqualified. Mechanically reproduced 
entries and electronically placed entries are not eligible. 

4 . Only one correct answer will be registered per entrant per month. 
Contestants who have one registered correct answer at the end 
of the contest period (on or before January 10,2000) will have 
one entry in the grand prize drawing; contestants with a total of 
two registered correct answers will have two; and so on. Wired 
reserves the right to discontinue the contest at any time, in which 
event the prize will be awarded based on entries received to date. 

5. One grand prize winner of the "What Does It Do?" contest will 
be chosen on or before February 25,2000, in a random drawing of 
qualified entries that have correctly identified items and functions 
in the "What Does It Do?" contests published in 1999.The winner 
will be notified by phone or mail within two weeks of the drawing. 
If the winner cannot be contacted within 30 days, an alternate 
winner may be chosen. All decisions by the judges are final. 

6. The grand prize winner will receive a Harley-Davidson XL 1200S 
Sportster 1200 Sport.The grand prize is not transferable. No sub¬ 
stitutions for the grand prize will be allowed except by Wired in 
case of unavailability, in which case a prize of equal or greater value 
will be awarded. The retail value of the grand prize is approximately 
$8,500.The winner must have a valid driver's license that allows 
use of the prize, and is responsible for obtaining and providing 
evidence of insurance and for all registration, title, and other fees. 

7 . Income and other taxes, if any, are the sole responsibility of 
the winner. 

8. The "What Does It Do?" contest is open to readers of Wired who 
are residents of the United States or Canada (excluding Quebec) 
and who are 18 years of age or older as of the date of entry, except 
for employees of Conde Nast Publications, the fulfillment house 
for this promotion, contributors to Wired, and the families of any 
of the above. 

9 . The Wired "What Does It Do?" Contest is subject to all federal, 
state, local, and provincial laws and regulations. Void in Puerto 
Rico, the Canadian province of Quebec, and where prohibited. 

In the event the winner is a resident of Canada, the winner may 
be required to correctly answer a time-limited arithmetical skill¬ 
testing question. 

10 . Odds of winning the "What Does It Do?" contest depend on 
the number of correct entries received. 

11 . All entries to the "What Does It Do?" contest become the sole 
property of Wired and the sweepstakes' sponsor, at Wired' s sole 
discretion, and will not be acknowledged or returned. 

12 . Acceptance of the grand prize constitutes consent to use the 
winner's name and likeness for editorial, advertising, and pub¬ 
licity purposes (except where prohibited by law).The winner may 
be required to sign an affidavit of eligibility, as well as a liability 
and publicity release, which must be returned within 30 days of 
the date of notification, or an alternate winner may be chosen. 

13 . Contestants, by entering the "What Does It Do?" contest, 
agree to be bound by the above rules and regulations. 

14 . For the name of the grand prize winner, send a self-addressed, 
stamped envelope after February 25,2000, to Wired "What Does 
It Do?" Contest Winner, 520 Third Street, San Francisco, CA 94107. 
















Powerless 

◄ 123 wrote in The Ice Storm , a book of 
photographs published last year in Toronto: 
“Huddling in school gyms, church halls, 
shopping malls, and other shelters, the evac¬ 
uees didn’t pray for a return of fine weather. 
They prayed for a return of power. The ice 
storm demonstrated not that we are prison¬ 
ers of brutal weather, but that we are all 
now hostages to electricity.” 

W 

▼ Thatever the Y2K crisis turns out to be, 
it is already unprecedented: We have never 
before anticipated the simultaneous break¬ 
down of a significant fraction of the world’s 
machinery. True, it’s possible that nothing 
will happen, that at midnight on January 1, 
2000, the only thing that will drop besides 
the Times Square ball will be the jaws of litiga¬ 
tors and survivalist salesmen who counted on 
chaos to generate more business. Or maybe, 
just maybe, a lot of things - say, most things - 
will fall apart. Contrary to what the Social 
Security Administration has promised, pen¬ 
sioners in the US won’t get their Social 
Security checks after all, but that won’t mat¬ 
ter much, because we won’t have a financial 
system that knows what to do with checks. 

The truth is likely to fall between these two 
extremes. We may not glide into the new 
millennium, but we won’t be destroyed by 
it, either. Across the spectrum of Y2K mavens, 
from debunkers to doomsayers, a rare point 
of agreement is that the electricity system 
is at the core of the problem. One disturbing 
scenario is that Quebec-style outages will 
crop up all over the world, all at once: 

We will all find out that we’re hostages to 
electricity. 

This isn’t just a fringe notion. Victor W. 
Porlier, a former chief of information-sys¬ 
tems development for the US Agency for 
International Development (not exactly an 
extremist group) and the author of Y2K: An 
Action Plan to Protect Yourself, Your Family, 
Your Assets, and Your Community on Janu¬ 
ary 1 , 2000 , calls the electrical system “the 
linchpin issue.” Even the sober American 
Red Cross is advising citizens to prepare 
for an outage by stocking a week’s worth of 
disaster supplies and keeping extra cash on 
hand in case ATMs don’t work. 

The idea of a sweeping blackout arises 


from the close relationship between elec¬ 
tricity capacity and demand. If the Y2K bug 
forces a small fraction of utilities out of 
service, the thinking goes, then the result 
could be a cascading outage spreading over 
a wide area. Remedies are complicated by 
the fact that the Y2K error - the program¬ 
ming convention of indicating the year 
in two digits instead of four - isn’t just writ¬ 
ten into software but is also encoded in 
many of the billion-plus computer chips in 
worldwide circulation. Such embedded 
systems perform critical functions in utility 
operations, including generation and deliv¬ 
ery of power. 

It makes sense, therefore, to assess the 
likelihood of a Y2K-induced breakdown in 
the power system, but even specialists in the 
field don’t display much clarity on the topic. 
Senator Robert F. Bennett, a Republican 
from Utah, is considered the US Senate’s Y2K 
expert. Don Meyer, Bennett’s Y2K spokes¬ 
person, sounds confident when he declares, 


certainly will face more severe consequences. 
Among the nations that he thinks “might 
just disappear off the technological map” 
are Afghanistan, Argentina (an oil exporter 
to the US), Indonesia, Pakistan, the Philip¬ 
pines, Russia, Somalia, and Thailand. What 
sounded at first like an upbeat assessment 
isn’t so reassuring after all. 

Rick Cowles, a leading utility-industry 
commentator and the author of Electric 
Utilities and Y2K, has a long list of worries 
about the utilities’ response to the Y2K bug. 
For starters, he thinks that of the 7,300 
power companies in the United States, 
about 15 percent are ahead of or on sched¬ 
ule with Y2K compliance, 15 percent are far 
behind, and the 70 percent in the middle 
exist in a gray area. In addition, power 
plants are starting to face shortages of Y2K- 
ready replacement parts, including embed¬ 
ded systems. As the year 2000 approaches, 
the shortage is likely to deepen. Fossil-fuel- 
fired generating plants, which provide 69 


A banner headline read,"It's Hell/ 7 

More precisely, hell was frozen over. 


“The utility industry appears to be success¬ 
fully dealing with its vulnerabilities” to the 
Y2K bug, but then he issues enough quali¬ 
fications to cast that conclusion into doubt. 
His optimism, he concedes, is based on 
upbeat projections provided by the utilities 
themselves. 

“That’s akin to having elementary school 
kids grade their own tests,” he admits. “Of 
course they’re going to give themselves an 
A.” A survey released in January by a utility 
umbrella group called the North American 
Electric Reliability Council shows that while 
82 percent of critical utility components 
have been assessed for Y2K readiness, only 
44 percent have been repaired and tested - 
the most time-consuming part of the 
process. If the utilities don’t perform those 
chores by June 30, as they’re supposed to, 
Meyer says, “then we might have bigger 
troubles than what the committee currently 
predicts we’ll have.” Finally, he says, while 
the United States may be able to ride out 
its Y2K problems, other countries almost 


percent of the nation’s energy supply, may 
run short of coal or oil if, as seems plausi¬ 
ble, the transportation sector experiences 
its own Y2K problems. Cowles also believes 
that to preempt any possibility of nuclear 
catastrophe, the Nuclear Regulatory Com¬ 
mission may deactivate some of the nation’s 
103 operating nuclear reactors for failure 
to show Y2K compliance. 

All this is likely to strain the power indus¬ 
try’s capacity. The result, Cowles thinks, 
won’t be a vast blackout on January 1, but 
rather brownouts and rolling blackouts that 
start in mid-January, perhaps building to a 
peak during the summer, when power 
demand is high and Y2K snafus have accu¬ 
mulated. The worst impact might be eco¬ 
nomic, with industry slowing down because 
of power rationing. Overall, it’s a disturbing 
scenario, but not an apocalyptic one. Per¬ 
haps more to the point, it’s nothing more 
than informed speculation, as Cowles him¬ 
self hastens to stress. 

In the end, we’re left with our gut 176 ► 
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◄ 175 feelings, the rough sum of our level 
of trust in experts and institutions, our tem¬ 
perament, and perhaps the bent and vivid¬ 
ness of our imagination. If, in its stunning 
lack of predictability, the Y2K bug gives rise 
to plausible but unverifiable scenarios, then 
perhaps we should try consulting the past: 
What really happens when the lights go out? 

The Great Ice Storm produced the most 
vivid recent example of a regional outage, 
so it’s worth a closer look. Whatever disloca¬ 
tion the Y2K bug causes may not precisely 
match it, but some elements seem likely to 
recur. Besides, as we head into an uncertain 
future, history is all we’ve got. 

i-Jike Mitch Teich, most people who experi¬ 
enced the ice storm understood its impact 
only gradually. Most other disasters - earth¬ 
quakes, tornadoes, fires - strike suddenly, 
but the ice storm took a few days to reach a 
crescendo, and then its main effect, the out¬ 
age, lingered for weeks. Coping with it thus 
required a marathoner’s skills, not a sprint¬ 
er’s. The precipitation actually fell in three 
separate storms, which together dropped as 
much as 4 inches of freezing rain between 
January 4 and 10. Trevor Ferguson, a Canad¬ 
ian novelist, reported that after the first storm 
he weighed a downed pine twig. Encased in 
ice, needle by needle, it weighed 12 pounds; 
once the ice melted it weighed an ounce. 

The first storm was mere prologue. 
Weather forecasters at Environment Can¬ 
ada suspected that more freezing rain was 
coming, and suggested that citizens “pray 
for plain rain.” The blackouts began on the 
afternoon of Monday, January 5. On Tues¬ 
day morning, hundreds of thousands of peo¬ 
ple in Ontario and Quebec woke up without 
power. The worst day arrived with the 
third storm on Friday, January 9, when 3 
million people in Quebec alone, nearly half 
the province’s population, were without 
electricity. By then, the storm had severed 
four of Montreal’s five electric power links, 
and most people in the city lacked power. 
The storm also shut down three Montreal 
bridges spanning the Saint Lawrence River. 
Officials worried that chunks of ice falling 
from the bridges’ superstructures could 
strike cars and that the weight of the ice 


and cars together might make the bridges 
collapse. Downtown Montreal went dark. 
That day - Black Friday - the banner head¬ 
line in the Montreal daily La Presse said, “It’s 
Hell.” More precisely, hell was frozen over. 

People without power discovered just how 
many facets of their lives depended on elec¬ 
tricity. Their stoves, appliances, and heating 
didn’t work, and many telephones went 
out. In eastern Ontario, where 50,000 phones 
went dead, the electric utility, Ontario Hydro, 
was doubly confounded, since it depended 
on customers’ phone calls to alert it to power 
failures. Throughout the affected region, 
all financial transactions had to be in cash, 
since credit card swipes and ATMs were 
useless. And even if drivers could find high¬ 
ways free of tree limbs and power lines, 
they could go only as far as the gas in their 
tanks would take them, because gasoline 
pumps didn’t work. 

Most disturbing of all, at 12:20 p.m. on 
the 9th, the two water filtration plants that 
served 1.5 million people in the Montreal 
region went down, leaving the area with a 
4- to 8-hour water supply. In a decision that 
later drew criticism, government officials 
chose to delay telling the public, lest the news 
exacerbate the crisis by provoking water 
hoarding. The dilemma that officials faced 
- essentially a choice between the collective 
good and individual rights - recurs often in 
disasters, and is usually decided in favor of 
the collective, as it was in Montreal. 

Even as officials deliberated, water pipes 
in some households were already dry. As 
reports and rumors of a water shortage 
spread, consumption jumped by 10 percent 
anyway, and bottled water disappeared from 
stores. Provincial officials considered evacu¬ 
ating Montreal, but dropped the idea after 
realizing that an evacuation order would 
probably create additional chaos. By 9:30 p.m., 
one of the city’s major reservoirs was nearly 
empty. Montreal’s fire chief, Alain Michaud, 
moved a demolition crane into the city - 
if a building caught fire, it might burn to 
the ground, but the crane would demolish 
neighboring structures to prevent the fire’s 
spread. That option was never used, chiefly 
because that evening Hydro-Quebec, the 
government-owned electric utility, man¬ 
aged to divert power from its sole function¬ 
ing Montreal electricity link to the two 
filtration plants, reviving water service. 


Electrical customers throughout the storm 
region discovered that they couldn’t trust 
their utility’s power-restoration forecasts. In 
a report on the ice storm commissioned by 
the Ottawa-Carleton regional municipality, 
disaster expert Joseph Scanlon later wrote 
that, “to say the least, Hydro’s spokespersons 
were inept.” 

According to the report, the spokespeople 
repeatedly said that power would be restored 
in a region served by a given substation by 
a certain date, and customers assumed the 
statement applied to all the homes served by 
the substation. Instead, Ontario Hydro meant 
only that power to the substation itself would 
be restored; several more days might elapse 
before all the linked homes got power back. 
Ontario Hydro often plainly didn’t know 
when power would be restored to individual 
customers, yet it made a pretense of provid¬ 
ing that information daily. 

After Ontario Hydro’s chair remarked at a 
news conference that he himself was having 
trouble getting answers from his staff, “it was 
open season on Ontario Hydro,” the report 
said. “If the company was blaming itself, it 
seemed reasonable that everyone else should 
do the same. Ontario Hydro personnel called 
that news conference The press conference 
from hell.’ ” It’s likely that any outages caused 
by the Y2K bug would produce similar pub¬ 
lic-relations debacles, since utilities might 
not immediately know what line of com¬ 
puter code is causing the outages, let alone 
how long repairs would take. 

W 

f ▼ ithout power, many people discovered 
that their first source of support was not their 
government, but their neighbors, who banded 
together in homes with generator-powered 
heat or woodstoves. “On my street,” Trevor 
Ferguson wrote in Unplugged , a photography 
book about the ice storm, “private property 
became community property. Need a tool? 
Help yourself at any hour, no need to knock. 
A single, small generator was located and 
moved around, dragged from home to home 
on a snow scoop. As more generators were 
found, people moved into the warmer houses, 
and all along we cared for the elderly and 
helped families with small children to evac¬ 
uate. These scenes were endlessly repeated 
throughout the darkened landscape.” In 
many cases neighbors got to know each i n ► 
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◄ 176 other for the first time, and drew mu¬ 
tual satisfaction from their combined efforts. 

This is typical of disasters: The force 
of nature or technology that causes the cri¬ 
sis is perceived as the enemy, and people 
join together to fight it. If a Y2K crisis 
occurs, such citizen participation would be 
crucial, because government agencies will 
be spread too thin. Steven Davis, a Mont¬ 
gomery County, Maryland, budget manager 
who has focused on Y2K issues since 1996, 
says, “We’ve determined that in any of the 
worst-case scenarios, we can’t shelter and 
feed the masses if there are power outages 
or food shortages. People are going to need 
to take care of themselves.” 

A teamwork dynamic applies to the utili¬ 
ties themselves. During the ice storm, utili¬ 
ties faced a huge emergency rebuilding task, 
and received help from linesmen who trav¬ 
eled to the storm zone from as far away as 
Hawaii and British Columbia. Hydro-Quebec 
had never before erected transmission tow¬ 
ers in the middle of winter; this time it 
deployed 4,000 workers to do so, and in 
three weeks it purchased as many building 
materials as it normally buys in five years. 
While the Y2K bug alone probably won’t 
cause much physical damage, the effort to 
restore power could require additional man¬ 
power. If many utilities are in trouble, the 
extra personnel won’t be available. Each 
utility will have to rely on its own resources. 

When government responded to the ice 
storm, it was usually at the lowest, most 
local level first. The chief exception was the 
Canadian army, which promptly dispatched 
nearly 16,000 troops - the largest peacetime 
military deployment in Canada’s history - to 
clear roads and conduct house-to-house 
checks of residents. That turned out to be a 
very good thing, for in Quebec, the province- 
level public-security department was over¬ 
taken by the constantly increasing breadth 
and duration of the storm. Headquartered 
near Quebec City, outside the storm zone, 
it also suffered from its isolation. 

“Every day we had to fight newly closed 
roads and increasing telecommunications 
problems,” recalls department spokesperson 
Marc Lavallee. “We were trying at the same 
time to see ahead, to find out what was com¬ 
ing and how many people were affected, but 


the figures were changing so fast, we didn’t 
know when or where it all would stop. We 
were short of beds and blankets, and we had 
a hard time making sure towns activated 
their emergency plans. We just couldn’t 
cope with demand.” The department didn’t 
even begin to take substantive action until 
a week after the storm hit; by then, its staff 
had taken two days to relocate to Montreal. 

A year later, Lavallee calls the ice storm 


“a wake-up call.” He’s not predicting any 
Y2K outages, but in case they occur, depart¬ 
ment officials have stored mattresses, 
blankets, hygiene kits, and 55,000 beds in 
warehouses in different parts of Quebec. 

T 

JLhe ice storm laid bare many municipali¬ 
ties’ lack of emergency preparations, and 
those towns that had made contingency 
plans discovered that they still depended on 
help from neighboring areas, which were 
just as incapacitated as they were. As a 
result, townspeople coped with the crisis by 
constantly improvising, just as they proba¬ 
bly would in a major Y2K outage. 

In Saint-Jean-sur-Richelieu, a working- 
class town of 36,000 people inside the Dark 
Triangle, the guiding principle was improvi¬ 
sation under pressure. The mayor there, 
Myroslaw Smereka, declared a local emer¬ 
gency on January 6, when 80 people took 
shelter in the gymnasium of the local public 
high school. By the next day, that number had 
grown to 150; the day after that, it swelled 
to 2,200. Smereka is a former economics 
professor with the mien of a younger, gent¬ 
ler Rod Steiger. Suddenly, without previous 
crisis management experience, he found 
himself responsible for a group of shelter 
inhabitants that eventually numbered 3,600 
people, a tenth of the town’s population. 

The shelter’s immediate needs were blan¬ 
kets, beds, candles, and medical supplies. 
Smereka sent police officers to find managers 
of the two local discount stores to order them 
to open their doors. Once inside, the mayor’s 


aides bought all the blankets in stock. Mean¬ 
while, Alain Beauchamp, board president of 
the public health service that served Saint- 
Jean, needed money for medical goods but 
lacked cash. Since electronic transactions 
were impossible, he called on a friend who 
owned Coq Rapide, a fast-food chicken emp¬ 
orium that was one of two Saint-Jean restau¬ 
rants remaining open during the outage. 
Each day Beauchamp wrote a check to the 


owner for up to C$10,000 ($6,634), and the 
owner repaid him with the same amount in 
cash, drawn from the restaurant’s daily take. 

Inside the high school, Smereka and his 
staff assigned 600 evacuees to the gym and 
20 evacuees to each classroom. Among 
them was an ample number of people - 
elderly, disabled, or mentally disturbed - 
who depended on government financial 
support and typically lived alone. 

“These people think of their apartment 
as their stable reference point, and now 
all of this disappears,” Smereka says. “You 
have young punks with spiked green hair 
and old people with bladder problems. You 
have husbands who beat their wives and 
aren’t much nicer gentlemen in the shelter 
than they were at home, but they’re sleeping 
next to people with psychiatric problems. 
After a few days, some couples have to have 
sex - in the middle of the shelter, they’re 
going at it! At first the shelter is fun for the 
children, it’s like camping, but after a week 
they get bored, and the parents don’t know 
when it’s going to be over.... My, my, what 
a package!” 

T 

_Lhe punks were immediate irritants. 
Despite the presence of a volunteer security 
force, they tried to steal unattended belong¬ 
ings. They forced children to give them 
objects they wanted, or else threatened to 
beat the kids up. At night they went out 
for beer and returned drunk and rowdy. 

Yet the mayor’s problems were only begin¬ 
ning. While the high school’s generator 178 ► 
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ing, the inhabitants had to live without ven¬ 
tilation and hot water. As a result, no one 
bathed, and some people were not exactly 
dirt-free before the crisis began. Then, on 
the fifth day, the generator broke down, so 
the evacuees spent the night without heat. 
The lack of ventilation took its toll. On the 
sixth day, health authorities determined that 


the gym was on the verge of a gastroenteri¬ 
tis epidemic, and declared that it had to be 
emptied and cleaned. 

A gym full of gastroenteritis sufferers was 
unthinkable: The sanitation problems alone 
would have been horrific. But the threat 
could not easily be eradicated, for unless the 
inhabitants got a shower and a change of 
clothes, scrubbing the room would have 
been futile. Smereka and his staff decided 
to round up enough soap, towels, and fresh 
clothing for the 600 people; then they’d 
serve them dinner in the cafeteria, take 
them to school showers, and transport them 
to a nearby vacated military college while 
volunteers cleaned the gym. At first, the 
plan seemed likely to work - the vice mayor 
had contacts in the apparel industry, which 
he used to get 600 sets of new clothes, and 
the Canadian army moved a generator to 
the military college - so Smereka announced 
it to the gym inhabitants. 

Alas, 20 minutes later Smereka was 
informed that the military college lacked a 
suitable coupling device for the generator, 
so he regretfully told gym residents that the 
plan was canceled. Soon afterward, he learned 
that the generator problem was solved, and 
that volunteers had located 600 clean towels. 
Smereka announced that the plan was back 
on, but this time some gym inhabitants 
were skeptical. How, for example, were they 
to take showers? Smereka explained that the 
women would use facilities inside the school, 


while the men would walk through a corri¬ 
dor to showers at the school swimming 
pool. He didn’t mention that he’d enlisted 60 
Canadian soldiers to form a cordon to guide 
evacuees to the pool. 

While the gym residents ate dinner, 
Smereka got word that the fresh clothes 
would arrive half an hour late - the plan 
would have to be delayed. Then came 
another call from the military college: The 
generator was working, but the room set 


aside for the evacuees was so big that it 
wouldn’t be warm until the next morning. 
The plan was devolving into a perpetual 
good news/bad news joke. After dinner, 
Smereka, who himself was functioning on 
four hours of fitful sleep a night, made a 
final announcement. The gym inhabitants 
would take showers as planned, but after¬ 
ward, instead of going to the military col¬ 
lege, they’d return to the gym, which would 
be cleaned during their absence. 

That was one change too many for some 
evacuees. About 40 resisted, and it wasn’t 
just the punks - people of all types were 
upset by this perceived violation of individ¬ 
ual rights. They said it was against the Que¬ 
bec Charter of Human Rights, the region’s 
equivalent of the US Bill of Rights, to force 
them to shower. In the midst of their decla¬ 
mations, the soldiers arrived, and the 
resisters grew even more agitated. “The last, 
last breath of decency left them at this 
point,” Smereka says. “They started yelling, 
'They’re taking us to the showers, and 
they’re separating the men from the women! 
They’re handing us soap, and the military is 
involved! This is Auschwitz!”’ 

Smereka’s first reaction was disbelief. It 
wasn’t possible, he thought, that people 
were citing the Charter of Human Rights 
to avoid showers, when they’d spent the 
previous six days in the gym and knew the 
situation. “It’s so strange,” he recalled in 
his modest office nearly a year later. “You’ve 


never had to think or deal with something 
like that, and all of a sudden when you have 
to deal with it, you have only a few seconds 
to react.” Smereka knew he’d have to live 
with his decision for the rest of his life. 

Then he instructed the soldiers to keep the 
recalcitrant group in one room while the 
other evacuees took their showers. 

The showers proceeded, the gym was 
cleaned, and the next morning the freshly 
bathed evacuees moved to the military 
college. The resisters eventually took show¬ 
ers, too. As Smereka remembers, “After 
they took a shower, they felt good, but they 
said I had no right to force them!” The 
shelters stayed open until power was 
restored to all of Saint-Jean’s residents, 
more than three weeks after the crisis 
began. (By then, many of the elderly and 
invalid shelter inhabitants liked their new 
communal life and were reluctant to go 
home.) The stress on Smereka didn’t fully 
register until a few months later, when, 
at the age of 49, he suffered a heart attack. 
He recovered, and was elected to a second 
mayoral term last November. 

0 . bit of Y2K conventional wisdom is 
that anyone facing surgery should avoid 
hospitals at the turn of the year. But if the 
experience of Charles LeMoyne Hospital 
during the ice storm is an example, the 
surgery would probably be successful, even 
as the hospital undergoes turmoil. 

LeMoyne, a 500-bed teaching facility across 
the Saint Lawrence River from Montreal, is 
what its president calls the “admiral ship” 
of the region’s 10-hospital fleet. Once the ice 
storm started, LeMoyne was suddenly receiv¬ 
ing 100 ambulances a day instead of 35; 
walk-in patients doubled to 300. On the third 
day, LeMoyne lost electricity and began run¬ 
ning on generators that provided 40 percent 
of the hospital’s usual power supply. 

Then came the water crisis, which inspired 
the staff to fill every basin, sink, and pail, 
in case the pipes went dry. The generators 
broke down on the sixth day, and the staff 
instantly switched to flashlights. For two 
hours until the generators were repaired, 
the hospital lost the use of its life-support 
and monitoring equipment: Nurses pumped 
air by hand into the lungs of patients on 
respirators and manually took each patient’s 


"They're handing us soap, the military 

is involved!" ice storm victims 
shouted."This is Auschwitz!" 
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pulse and blood pressure every 15 min¬ 
utes. Instead of one nurse for each six 
patients, a ratio of at least one-to-one was 
needed. Throughout the outage, elective 
surgeries were canceled, but emergency 
operations nearly doubled, to 30 or 40 cases 
a day, without any evidence of increased 
risk to patients. 

In the midst of all the dislocations, the 
hospital’s 2,000 employees were fretful. They 
were not merely care providers but fellow 
victims, who were understandably worried 
about the well-being of their families and 
homes. Marcel Boucher, LeMoyne’s medical 
director, won back their attention by invit¬ 
ing their families to move in with them: The 
hospital became a hotel. Family members 
slept in the auditorium, the gym, the cafete¬ 
ria, and the hallways; rooms like the radiol¬ 
ogy lab, used only during the day, became 
nighttime dormitories. The cafeteria was 
open 24 hours a day, making stews, pastas, 
and pizzas. “Our chefs, who were usually 
putting out globs of inedible material, now 
were serving good food,” Boucher says. 

Morale soared. The crisis invigorated staff 
members: They liked the feeling of being 
tested to their limit, of serving the common 
good in an emergency. Ordinary conflicts 
fell away. “People were volunteering for 
everything,” Boucher says. “If they weren’t 
officially working, they stayed in the wards 
to give a hand.” Even administrators felt 
appreciated: “Hospital personnel thought of 
administrators as a bunch of paper pushers, 
but when they saw us solving every problem 
and never leaving the hospital, they saw us 
as equals. I got standing ovations in every 
room I entered for a month after that.” 

Many more hospital stays were attribut¬ 
able to the outage than to the ice storm 
itself. The first wave of patients was entirely 
outage-related: victims of hypothermia, food 
poisoning, and carbon monoxide poisoning. 
The carbon monoxide victims arrived at the 
hospital up to 15 at a time after getting sick 
from a generator or barbecue that had been 
moved indoors for warmth. If someone in 
the basement of an apartment building - a 
“stupido,” as Boucher put it - moved a gen¬ 
erator indoors, everyone on the ground floor 
above got poisoned. The number of carbon 
monoxide victims dwindled after officials 
throughout the region spread word that gen¬ 
erators belonged strictly outdoors. 


Next came the orthopedic cases: people 
who’d broken their limbs and necks after 
slipping on the ice. The third wave was the 
flu epidemic. 

“It was flu season, and if you put hun¬ 
dreds of people in shelters, one of them 
sneezed and 10 of them caught the flu,” 
Boucher says. “Then the hospital personnel 
got the flu.” Yet another wave started in 
February, when chronically ill people who’d 
spent extended periods in shelters began 
showing the effects. Finally, the staff itself 
grew exhausted. The crisis lent the hospital 
a new sense of purpose, but it was draining 
and disruptive. The place didn’t fully return 
to normal for six months. 

y 

J_2K worriers, take note: In an outage, 
generators are precious. During the ice 
storm, they saved thousands of lives and 
businesses, and the effort to distribute, 
install, and fuel them was perhaps the most 
pivotal service that government performed. 
In Canton, New York, the Saint Lawrence 
County seat, county administrator Don Brin¬ 
ing arrived at work at dawn on Thursday, 
January 8, to find that power was out in 
much of his largely rural county. He and 
other officials quickly declared an emer¬ 
gency. Brining, a retired US Air Force lieu¬ 
tenant colonel, tapped another man with a 


Canton, became a farm-generator distribu¬ 
tion point. Trucks bearing generators would 
typically arrive there in the middle of 
the night; then the generators would be 
unloaded with forklifts, tagged, and trans¬ 
ported to their destinations. If generator 
recipients didn’t know how to install them, 
Murphy sent volunteer electricians with 
the equipment. 

Among the first priorities for generators 
was Mitch Teich’s radio station, North Coun¬ 
try Public Radio, the designated emergency 
broadcaster for an eight-county region. NCPR 
is located on the second floor of a medical 
building on the campus of Saint Lawrence 
University in Canton. Cut off from its regu¬ 
lar National Public Radio feed, the station 
specialized in storm-related information. 
Since many listeners were using transistor 
radios running on a limited supply of bat¬ 
teries, it reserved five minutes before the 
end of each hour for public-service updates. 
Where had emergencies been declared? What 
roads were passable? At night, the station 
opened its lines to call-ins, and listeners 
exchanged information. “People designated a 
farm where you could bring firewood if you 
had extra or get it if you needed it,” says 
news director Martha Foley. “Doctors would 
call in and say, T can’t get to my office, but 
I’m at my house if anybody has a crisis.’ 

Since some people had phone service and 


At LeMoyne Hospital, nurses had 
to pump air - by hand - into the 

lungs of respirator patients. 


military background to head his generator 
team: Bill Murphy, an Army Reserve colonel 
and the chief clerk of the family court. 

Murphy transformed his courthouse office 
(itself running on generators) into a genera¬ 
tor-logistics center. He procured generators 
from federal and state agencies and private 
companies, while farmers outside the ice 
storm region loaned generators to farmers 
who’d lost power. Murphy’s team also ran 
a phone bank so that people in critical need 
of generators could call in requests. LeBerge 
& Curtis, a farm-equipment business in 


others didn’t, we’d take messages from peo¬ 
ple saying, T just want my family to know 
I’m OK.’” One day, a 10-year-old boy named 
Nate told morning host Barb Heller Burns 
over the air, “My dad brought your dog 
home.” 

With Internet connections, television, 
and most radio stations down, NCPR 
became the region’s information and enter¬ 
tainment hub. It held haiku and limerick 
contests, and invited listeners to submit 
lists of the 10 things they most liked and 
disliked about the ice storm. One iso^ 
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Powerless 

◄ 179 typical entry: “With bad batteries in 
your radio, James Taylor sounds like James 
Brown” 

j"m Greenwood, owner of one of the biggest 
dairy farms in Saint Lawrence County, says 
that if he had to choose between buying a 
generator or fire insurance, he’d take the 
generator, because it comes in handy more 
often. Greenwood speaks from experience. 

During the ice storm, his 600-cow farm ran 
smoothly on two tractor-powered generators, 
while other dairy farms in the region had 
trouble milking, feeding, and watering their 
cows. Greenwood’s major expense was diesel 
fuel: Whereas in a normal winter he uses 
only a few gallons of diesel, during the out¬ 
age he was using 200 gallons a day. 

Alan Knapp and his family were less for¬ 
tunate. When power went out, their dairy in 
DeKalb Junction lost its capacity to milk 
and water its 53 producing cows. Cows 
thrive on a regular schedule: If they’re used 
to being milked twice a day, they become 


traumatized if they’re milked just once, and 
they can easily contract mastitis, a poten¬ 
tially fatal disease that renders their milk 
substandard. For four days, the Knapps 
were able to milk their cows once a day by 
rigging a vacuum hose to their tractor. Since 
their well pump didn’t work without power, 
they led the cows across an ice-covered field 
to a brook, but four cows slipped and fell 
splayed across the ice - “splitting them¬ 
selves,” in dairyman’s parlance - and had to 
be killed on the spot. Eleven other cows 
developed such severe mastitis that their 
milk became undrinkable, and the Knapps 
had no choice but to ship them for slaugh¬ 
ter. When it became clear that the other 
cows would require at least a year to recover 
from mastitis, the Knapps were forced to 
sell them, too. It was not an easy separation, 
for the Knapps had treated the cows almost 
as pets, giving their children and grandchil¬ 
dren rides on them. 

“A lot of them were older cows, and 
they’d worked really hard to support us,” 
Knapp says. “It was like parting with our 
friends.” For three months the Knapps 
worked at odd jobs. Then, in November, 


they started over, buying a modest new herd 
of 14 cows. 

About the only people in the Canton area 
totally unaffected by the outage were a hun¬ 
dred Amish families, who may embody the 
ultimate Y2K remedy: choosing to live with¬ 
out electricity. While people all around them 
were busy staving off tragedy, the Amish con¬ 
tinued sending their children to school and 
helped neighboring farmers milk cows. The 
Knapps gave their Amish friends 8,000 
pounds of milk that couldn’t be shipped, and 
the Amish fed it to their pigs and turned it 
into butter and cheese. In return, the Amish 
gave the Knapps bread, butter, cookies, a 
rocking chair, and other things. Eleven 
months after the ice storm, an Amish friend 
of the Knapps stood in his lantern-lit, wood- 
stove-heated kitchen, surrounded by cheerful 
children baking pies and sewing quilts, and 
pronounced the event “nothing unusual.” He 
was describing his experience, not boasting. 

Another Amish friend, an upholsterer 
named Joe Hostetler, summed up the ice 
storm like this: “Modern conveniences 
turned into inconveniences. Our inconve¬ 
niences remained mostly the same.” ■ ■ ■ 
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Life in the Dark 

◄ 125 butt of jokes (“Question: What did Auck¬ 
land have before candles? Answer: Electric¬ 
ity”), and the townspeople’s fragile self-esteem 
was a major casualty. Suddenly Auckland 
was being compared to - horror of horrors! 

- a Third World city, and newspapers around 
the world trumpeted the CBD’s plight. Worse, 
some exaggerated. A four-column headline 
in The Jakarta Post read, AUCKLAND EVACU¬ 
ATED Due to Power Crisis. A New York Times 
headline said, POWER FAILURE THREATENS 
NEW ZEALAND ECONOMY. In fact, most of 
Auckland functioned normally throughout 
the outage, and the impact on the national 
economy was negligible. The reports had 
an effect on tourism, however: 30 to 40 per¬ 
cent of hotel reservations were canceled, 
even though the 25 hotels in the CBD con¬ 
tinued to run on generators. 

Once the outage began, Mercury gathered 
generators from Australia and elsewhere in 
New Zealand to provide temporary power. 

It even got permission from the rock group 
U2 to borrow the world’s largest cargo plane, 
a Russian Antonov-124, to transport giant 


generators from Australia. (U2 was perform¬ 
ing in Sydney, and didn’t need the plane to 
ship their concert gear for another couple of 
days.) The biggest generators were deployed 
to reinforce Mercury’s substations; the util¬ 
ity’s major customers were given smaller 
generators. 

Most established businesses managed to 
cope without Mercury’s help. The Bank of 
New Zealand closed its nine CBD branches 
and transferred its employees to other 
branches. Buddie Findlay, a leading law 
firm, installed ISDN lines in four partners’ 
homes and a rented motel, and moved 
its computer network to the new locales. 
Still, productivity suffered as lawyers dis¬ 
covered just how much they relied on paper 
documents, whose retrieval now required 
a trip to the CBD and a hike up 20 floors of 
a darkened high-rise. 

It was the CBD’s small businesses that suf¬ 
fered most. Of the 1,000 retailers located 
there, only about 200 remained open through¬ 
out the outage, as the number of patrons 
dwindled in the district’s cafes, clothing 
stores, pubs, and gift shops. Many were 
marginal businesses to begin with, but the 


blackout ensured their demise. Alex Swney, 
general manager of a CBD lobbying group 
called Heart of the City, estimates that busi¬ 
ness failures doubled during the first half 
of the year, but concedes that most eventu¬ 
ally would have collapsed even without the 
outage. 

Some established businesses were among 
the casualties. Colin Forster had run a 
greeting-card shop in the CBD for four years, 
and hoped to retire with his wife on its earn¬ 
ings. But by the time his landlord reopened 
the building with generators 10 days after 
the outage began, his customers had found 
alternatives. Instead of 200 customers a day, 
he was lucky to get 10. With cash-flow prob¬ 
lems mounting, he closed the shop and dis¬ 
missed his three employees. Forster got a job 
as a taxi driver, and says his wife “came very 
close to having a nervous breakdown.” 

True enough, some people flourished 
during the outage; disasters, after all, some¬ 
times speed up the normal process of dog- 
eat-dog. Peter Cammell, a self-described 
risk taker who calls himself “Cammell the 
Chemist,” owned one pharmacy in the CBD 
when the outage started. By the time 178^ 
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Life in the Dark 

◄ 181 its ripples played out, he owned 
two and ran two more. Emboldened by his 
insurer’s promise that his outage losses 
would be covered, he bought newspaper 
ads and sent out a mailing to 3,000 cus¬ 
tomers announcing special offers in his 
own store, while other CBD pharmacies 
hurtled toward bankruptcy. Then he began 
buying them up. “In a small business you 
don’t get a lot of opportunities,” he says. 
“Unless you react very quickly, you get 
rubbed out.” 

Many Aucklanders insist that Mercury 
behaved knavishly. About 1,400 Auckland 
businesses that suffered outage-related 
losses banded together to file a class-action 
lawsuit against the utility, but they have 
been stymied by New Zealand’s legal system, 
which does not readily acknowledge joint 
suits. Mercury offered customers compen¬ 
sation, though the sums usually amounted 
to a fraction of losses. Some claimants 
speculate that compensation was designed 
to be just enough to dissuade them from 
joining the suit. Mercury declined entirely 


to offer compensation to tenant mer¬ 
chants lacking direct electricity accounts. 
Though these merchants’ losses were 
just as real as their landlords’ - and usu¬ 
ally more substantial, since many land¬ 
lords had collected rent throughout the 
outage - Mercury accepted no responsibil¬ 
ity for them. In the event of a Y2K outage, 
the moral is inescapable: Don’t count on 
utilities to cover losses. 

In an apparent effort to diffuse support 
for the lawsuit, Mercury also misled outage 
victims. Tim Chamberlain, owner of a 
three-employee graphic design firm called 
Streamline Creative, had to relocate his 
studio five times during the outage to keep 
the business afloat. At a CBD information 
booth Mercury set up during the crisis, 
Chamberlain asked whether the utility would 
cover his claim even though his landlord 
held his building’s electricity account. Three 
Mercury officials assured him he qualified, 
he says, yet when he filed his claim in 
May, Mercury refused to cover it. Enraged, 
he phoned a claims representative and 
told her about the conversation at the 
information booth. She said the Mercury 


officials had “wrongly advised” him. 

While the Auckland city council joined 
Mercury in establishing a relief fund that 
reimbursed each small business up to 
NZ$2,000 ($1,100), a fraction of most busi¬ 
nesses’ losses, the national government 
showed little interest, maintaining that the 
dispute was strictly between Mercury and 
the merchants. Prime Minister Jenny Ship- 
ley spent a few hours touring the CBD, then 
spent the afternoon on a yacht. 

A year later, most Aucklanders’ memories 
of the outage are starting to fade - only a 
small percentage of them, after all, felt its 
impact - but a distinct feeling about it per¬ 
sists. I found that out at the end of an ami¬ 
able conversation with a taxi driver, who 
suddenly realized he was dropping me at 
the bunker-like edifice of Mercury’s head¬ 
quarters. “We’re not ready to forgive them 
yet,” he said solemnly. 

In the end, at least, a certain kind of jus¬ 
tice was served, for the outage cost Mercury 
at least NZ$128 million. Moreover, the util¬ 
ity itself fell victim to a government divesti¬ 
ture decree last April, and is being reduced 
to less than half its former size. The company 
has pledged that it will not allow another 
outage to occur, and has increased the relia¬ 
bility and capacity of its infrastructure by 
installing new overhead and underground 
cables to the CBD. 

Even so, Mercury wasn’t the biggest casu¬ 
alty of the outage. It was, as usual, confi¬ 
dence, a belief in the invulnerability of the 
power supply and the security of modern 
life. This is supposed to be a big year for 
New Zealand, one that finally ushers it to its 
rightful place in the world. As many as 20 
world leaders, including President Clinton, 
are expected to attend an Asia-Pacific Eco¬ 
nomic Cooperation conference in Auckland 
in September. In October, the city welcomes 
15 challengers for the America’s Cup, yacht¬ 
ing’s most famous competition. 

Last comes the millennium itself, a far 
bigger deal in New Zealand than in most 
other nations. New Zealand, after all, is just 
west of the International Date Line, which 
means it will be the largest of the first few 
countries in the world to greet 2000, and 
many celebrations are planned. If outages 
ensue, it will be New Zealand’s fate to warn 
the rest of the world that it has a few hours 
to get ready. - Jacques Leslie 





















The Myth of Order 

◄ 129 One patched-together wrapped-up sys¬ 
tem exchanges data with another patched- 
together wrapped-up system - layer upon 
layer of software involved in a single trans¬ 
action, until the possibility of failure increases 
exponentially. 

It’s from deep in there - somewhere near 
the middle-most Russian doll in the inner¬ 
most layer of software - that the millennium 
bug originates. One system sends it on to the 
next, along with the many bugs and prob¬ 
lems we already know about, and the untold 
numbers that remain to be discovered. One 
day - maybe when we switch to the new 
version of the Internet Protocol, or when 
some router somewhere is replaced - one 
day the undiscovered bugs will come to light 
and we’ll have to worry about each of them 
in turn. The millennium bug is not unique; 
it’s just the flaw we see now, the most con¬ 
vincing evidence yet of the human fallibility 
that lives inside every system. 

I t’s hard to overstate just how common 
bugs are. Every week, the computer trade 
paper InfoWorld prints a little box called 
“The Bug Report,” showing problems in 
commonly used software, some of them very 
serious. And the box itself is just a sampling 
from www.bugnet.com, where one day’s 
search for bugs relating to “security” yielded 


a list of 68 links, many to other lists and to 
lists of links, reflecting what may be thou¬ 
sands of bugs related to this keyword alone. 
And that’s just the ones that are known 
about and have been reported. 

If you think about all the things that can 
go wrong, it’ll drive you crazy. So techni¬ 
cal people, who can’t help knowing about 
the fragility of systems, have had to find 
some way to live with what they know. 
What they’ve done is develop a normal 
sense of failure, an everyday relationship 
with potential disaster. 

One approach is to ignore all thoughts 


about the consequences - to stay focused 
on the code on your desk. This is not that 
difficult to do, since programmers get high 
rewards for spending large amounts of time 
in front of a computer workstation, where 
they’re expected to maintain a very deep and 
narrow sort of concentration. A few months 
ago, I talked to a systems programmer who’d 
barely looked over the top of his cubicle for 
30 years. He’d spent half that time working 
in the Federal Reserve System, backbone of 
the world banking order everyone fears will 
collapse come the millennium. But until he 
joined the Fed’s Y2K project, he had never 
much considered the real-world effects of 
his work. “I read an article about how the 
Federal Reserve would crash everything if it 
went bad,” said the man I’ll call Jim Fuller, 
who agreed to talk only on condition of 
anonymity. “It was the first time in my life 
I understood everything the Federal Reserve 
did.” He’d taken a rare look up and down the 
supply chain; the job of fixing Y2K in the 
context of an enormous, linked economic 
machine was now a task that stretched out 
in all directions far beyond his control. It 
scared him. “I discovered we were kind of 
important,” he said uneasily. 

If you can’t stay focused on your code, 
another approach is to develop an odd sort 
of fatalism, a dark, defensive humor in the 
face of all the things you know can go wrong. 
Making fun of bugs is almost a sign of sophis¬ 
tication. It shows you know your way around 


a real system, that you won’t shy back when 
things really start to fall apart. A friend of 
mine once worked as a software engineer 
at a Baby Bell. He liked to tell people how 
everyone in the company was amazed to pick 
up a handset and actually get a dial tone. 

It was almost a brag: Ha ha, my system’s so 
screwed up you wouldn’t believe it. 

Now here comes a problem that’s no joke. 
Technical people can’t help hearing about 
the extreme consequences that will come 
down on the world if they don’t find all the 
places Y2K is hiding. And they simultane¬ 
ously know that it is impossible to find all 


the problems in any system, let alone in 
ones being used long beyond their useful 
life spans. Programmers feel under siege, 
caught between the long-standing knowl¬ 
edge of error and fragility they’ve learned 
to live with, and the sudden, unrealistic 
pressure to fix everything. 

Y 2K is a sort of perverse payback from the 
universe for all the hasty and incomplete 
development efforts over the last 10 years,” 
said the Y2K testing lead for a midsize broker¬ 
age. Also speaking on condition of anonymity, 
Lawrence Bell (a pseudonym) said it like an 
I-told-you-so, a chance for him to get back 
at every programmer and programming 
manager who ever sent him junky software. 

Bell is a tall, impeccably groomed young 
man whose entire workday consists of look¬ 
ing for bugs. He’s in QA, quality assurance, 
the place where glitches are brought to light, 
kept on lists, managed, prioritized, and jug¬ 
gled - a complete department devoted to 
bugs. He has the tester’s crisp manner, the 
precision of the quality seeker, in whom a 
certain amount of obsessive fussiness is a 
very good thing. Since Bell doesn’t write 
code, and can’t just concentrate on the pro¬ 
gram on his desk, he has no alternative but 
to affect a jaunty, fake cheer in the face of 
everything that can go wrong. “We have 
systems that have been developed in, shall 
we say, an ‘uncontrolled’ manner,” he said. 

The systems he’s responsible for testing 
are classic journeys through time: new sys¬ 
tems on Windows NT with graphical user 
interfaces, Unix relational databases on the 
sturdy client-server systems of the late ’80s, 
command-line interfaces that were in vogue 
in the late ’70s and early ’80s, all the way 
back to an IBM midrange computer running 
programs “that nobody thinks about,” said 
Bell, but “have to run or we’re in trouble.” 

Bell’s team is doing what they call “clean 
management”: testing everything for Y2K 
problems, whether or not they suspect it has 
a date-related problem. In the course of it, 
as they go backward in time, they’re coming 
across systems that have never been formally 
tested. “There was a day when things did not 
go through QA,” said Bell, as if he were talk¬ 
ing about another century. All this time, the 
untested systems have been out there, prob¬ 
lems waiting to happen. “We find all 184 ► 
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The Myth of Order 

◄ 183 sorts of functional bugs,” he said affa¬ 
bly. “Not Y2K. Just big old bugs.” 

Bell had all the complaints testers always 
have. Missing source code. No documenta¬ 
tion. Third-party software vendors who 
won’t give them information. Not enough 
people who know how the systems were put 
together. Users who won’t take the time to 
explain how they work with the system. And 
what he calls the “ominous task” of fixing 
one of the oldest, least documented systems 
- the crucial trade-clearing system running 
on the IBM machines. “If one of the mid¬ 
range computers goes down for a day, we’re 
out of business without our backups,” he said. 

Still, quality assurance is the one place 
where the muddled side of computing is 
obvious, predominant, inescapable. Bell, as 
a good QA guy, is mostly inured to it all. 
“Come the year 2000, a couple of systems 
will fail,” he said nonchalantly. “But that’s 
what happens with any implementation. It’s 
the same thing we’ve been doing for years.” 

For Bell, it’s no big deal that supposedly 


Y2K-compliant programs will be put into 
users’ hands without thorough testing. He’s 
comfortable with the idea that things can 
go very, very wrong and still not bring about 
the end of the world. Said Bell with a shrug, 
“It’s just a big user test.” 

The only thing about Y2K that was really 
bothering Lawrence Bell was the program¬ 
mers. There is a classic animosity between 
programmer and tester - after all, the tester’s 
role in life is to find everything the program¬ 
mer did wrong. But Y2K and its real-world 
time pressures seem to have escalated the 
conflict. Bell thought that QA would manage 
- “it won’t be pretty but we’ll do it” - but 
no thanks to the programmers who devel¬ 
oped the applications. “The application folks 
are never there,” said Bell, deeply annoyed. 
“We’re not getting analysis from the develop¬ 
ers - it’s really absurd.” 

The source of the hostility is documenta¬ 


tion: Programmers are supposed to make a 
record of the code they’ve written. Documen¬ 
tation is how QA people know what the sys¬ 
tem is supposed to do, and therefore how to 
test it. But programmers hate to write docu¬ 
mentation, and so they simply avoid doing it. 
“The turnover is high,” said Bell, “or the pro¬ 
grammers who have been here a long time 
get promoted. They don’t want to go back to 
this project they wrote 10 years ago - and get 
punished for not documenting it.” 

Programmers have fun and leave us to 
clean up their messes, is Bell’s attitude. 

They want to go off to new programs, new 
challenges, and the really annoying thing is, 
they can. “They say, T want to do something 
new,”’ said Bell, truly angry now, “and they 
get away with it.” 


o more programmers working without 
adult supervision!” 

This was declaimed by Ed Yardeni, chief 
economist for Deutsche Bank Securities, 
before a crowded hotel ballroom. On the 
opening day of the Year 2000 Symposium, 


August 10,1998 (with cameras from 60 
Minutes rolling), Yardeni explained how 
the millennium bug would bring about a 
world recession on the order of the 1973-74 
downturn, and this would occur because the 
world’s systems “were put together over 30 to 
40 years without any adult supervision what¬ 
soever.” Blame the programmers. The mood 
at the conference was like that of a spurned 
lover: All those coddled boys in T-shirts and 
cool eyewear, formerly fetishized for their 
adolescent ways, have betrayed us. 

It has become popular wisdom to say that 
Y2K is the result of “shortsightedness.” It’s 
a theme that has been taken up as a near 
moral issue, as if the people who created the 
faulty systems were somehow derelict as 
human beings. 

In fact, some of the most successful and 
long-lived technologies suffer from extreme 
shortsightedness. The design of the original 


IBM PC, for example, assumed there would 
never be more than one user, who would 
never be running more than one program 
at a time, which would never see more than 
256K of memory. The original Internet 
protocol, IP, limited the number of server 
addresses it could handle to what seemed 
a very large number at the time, never imag¬ 
ining the explosive growth of the Web. 

I once worked on a Cobol program that 
had been running for more than 15 years. It 
was written before the great inflation of the 
late 1970s. By the time I saw it, in 1981, the 
million-dollar figure in all dollar amounts 
was too large for the program’s internal stor¬ 
age format, and so multiple millions of dol¬ 
lars simply disappeared without a trace. 

We are surrounded by shortsighted sys¬ 
tems. Right at this moment, some other pro¬ 
gram is surely about to burst the bounds of 
its format for money or number of shares 
traded or count of items sold. The Dow Jones 
Industrial Average will one day break 10,000, 
the price of gas will top $9.99, the systems 
we’re renovating now may live long enough 
to need renovation again. Some system 
designer, reacting to the scarce computer 
resource of our day - not memory but band¬ 
width - is specifying a piece of code that we 
will one day look back on as folly. 

At the Year 2000 Symposium where 
Yardeni spoke, there was a technical work¬ 
shop about creating a “time machine” - a 
virtual time environment for testing “fixed” 
Y2K programs. One of the presenters, Carl 
Gehr of the Edge Information Group, 
patiently explained that, when designing the 
test environment, “you have to specify an 
upper limit” for the year. While everyone 
scribbled notes, an awful thought occurred 
to me. “But what upper limit?” I said out 
loud. “Should we be worrying about the 
year 9000? 10,001?” 

Gehr stopped talking, heads came up 
from their notes, and the room went quiet. 

It was as if this were the first time, in all 
the rush to fix their systems, the attendees 
had been able to stop, reflect, think about 
a faraway future. Finally, from the back of 
the room came a voice: “Good question.” 

Gehr glanced over at his colleague, Mari¬ 
lyn Frankel, who was waiting to talk about 
temporary “fixes” for Y2K-affected code. 
“Marilyn will address that later, I’m sure,” 
he said. ■ ■ ■ 


Things can go very, very wrong 

and still not be the end of the world. 
Says Bell: “It’s just a big user test.” 
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◄ 152 least $500 billion in new spending 
that's about to hit. The scary thing for every 
other equipment vendor is that most of it is 
Cisco's to lose." 

Says Chambers:"lt is our goal to be the 
largest computer player ever in terms of chang¬ 
ing the way people work, live, play, and learn." 

Unprecedented opportunity. But, for Cisco, 
also extraordinary danger.Telecom behemoths 
like Lucent and Nortel (both more than twice 
Cisco's size) are stampeding toward the same 
opportunities and could wipe out the relative 
newcomer. And in a market with relatively 
few barriers to entry, nothing is stopping any 
of the dozens of start-ups nipping at Cisco's 
heels from overtaking it. 

After all, it was a very similar breed of math¬ 
ematics that propelled Cisco itself, during 
the first Internet explosion, from a niche com¬ 
pany with $69 million in 1990 revenues to a 
multinational with $8.5 billion in 1998 sales. 

"This is no slam dunk for Cisco," says Joe 
Baylock, a longtime Cisco analyst at the 
GartnerGroup's San Jose office, across town 
from Cisco."No matter how much the company 
may preach end-to-end Cisco gear, in the IP 
world everyone's equipment works with every¬ 
one else's." 

VOICE IS DATA 

The worldwide data networking equipment 
business is worth about $30 billion a year. It is 
dominated by Cisco; the also-rans include 3Com, 
Bay Networks (now owned by Nortel), Cabletron, 
and Ascend (in the process of being swallowed 
by Lucent). Excluding network cards and hubs 
(which Cisco doesn't make), the sector is explod¬ 
ing, growing at better than 40 percent per 
annum, according to Jeremy Duke of Synergy 
Research Group. 

The much larger business of circuit-switched 
voice equipment is worth about $110 billion. 

It's dominated by Lucent, with $30 billion in 
sales, and by Nortel, with $18 billion - and it's 
growing at less than 7 percent a year. 

The two networks are converging. Data 
networks, which gain robustness by simply 
routing around trouble spots, are much cheaper 
to install and maintain than voice networks, 
with their multiple and redundant million- 
dollar telco switches. And broadband IP net¬ 
works - designed to hurl around big network 
apps, digital video, CD-quality music, et cetera - 


can carry huge quantities of voice traffic at 
almost no extra cost. 

This fact alone explains why makers of cir¬ 
cuit-switched gear are falling all over them¬ 
selves trying to buy their way into the IP game, 
not only with big acquisitions like Ascend and 
Bay, but by snapping up niche players. Since 
1996, Lucent has bought 11 data networking 
companies outright, and it's now busy mak¬ 
ing smaller strategic investments, including 
a stake in Juniper Networks, a Mountain View 
start-up working on a terabit router. 

Gaining just 10 percent of the market for 
voice equipment would double Cisco's revenues. 
Chambers, however, mandates the company 


being rolled out in 15 major US cities, ION is 
relying on Cisco as its primary supplier. 

Why? "We needed a partner who knew how 
to move fast, who was willing to throw out the 
old rules," explains Kaplan,"and most of all 
someone who knew how to be a partner. Cisco 
has a long way to go when it comes to getting 
away from the selling-more-boxes mentality 
to the system-reliability-and-services model 
that a telecommunications provider expects. 
But they're at least one or two product revs 
ahead of any of our old-line gear suppliers." 

But the old-school vendors have some key 
weapons, including a clutch of obscure switch¬ 
ing and voice-signaling protocols that's strong 


Says Chambers: "It is our goal to be the 

largest player ever in terms of changing 
the way people work, live, play, and learn." 


must have at least a 25 percent share. Preferably 
40 to 70 percent. In short order, the trend toward 
sending voice over data networks could quintu¬ 
ple Cisco's size. 

"[The old equipment makers are] mathemat¬ 
ically unlikely to catch us," says Chambers, 
shrugging off their size, their technology, their 
money."The stock market is assuming that 
Lucent and Nortel are going to be able to effort¬ 
lessly go from a circuit-switched infrastructure 
to a data-based one, where productivity is 
three times as great per employee and where 
acquisitions will be critical. It's a world moving 
so fast that we are having trouble keeping 
up with our customers. And we know data net¬ 
working inside out." 

This is a defensible advantage. Listen to 
Marty Kaplan, chief technology officer at Sprint, 
one of the incumbents in the telecom game: 
"Five years ago we started to design an entire¬ 
ly new network, one that would be last-mile 
independent and protocol insensitive. We 
wanted to carry voice, but also any kind of data 
that came along. No more separate platforms 
for voice, frame relay, ATM, and IP the way it is 
today. It had to integrate, integrate, integrate." 

The result is Sprint ION (for "integrated 
on-demand network"), which is aimed at deliv¬ 
ering dynamically to the end user virtually any 
amount of bandwidth as needed. Currently 


enough to keep most newcomers out. 

Cisco, of course, has a talent for routing its 
way through such obstacles. In what might 
be its most important acquisition of the last 
couple years, the company spent $194 million 
to acquire a small firm called LightSpeed 
International in December 1997. LightSpeed's 
specialty: a vital protocol called Signaling 
System No. 7. Every time you use a phone con¬ 
nected to a traditional circuit-switched net¬ 
work, you use SS7. Push "1" on your telephone 
and SS7 indicates a long distance call is com¬ 
ing. Follow that "1" with, say,"212" and SS7 
directs the call toward Manhattan's circuits. 

In essence, SS7 sets up, then tears down, indi¬ 
vidual connections. 

Before being bought by Cisco, LightSpeed 
was working on a Unix-based system for manip¬ 
ulating SS7 protocols - and other bits of eso¬ 
teric telephonica - that wasn't tied to any 
particular gearmaker's proprietary technolo¬ 
gy. This system offered a programming envi¬ 
ronment that was designed to let a smart set 
of software engineers craft some very sophis¬ 
ticated telephony-related applications. With 
Cisco as its new parent, the LightSpeed team 
blended in IP.The resulting device, which 
handles both IP and circuit-based connec¬ 
tions, costs about a hundred thousand dollars 
but effectively functions as a high-end 186 ► 
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◄ 185 telco switch - the kind Lucent sells 
for millions. 

THE TERABIT CHALLENGE 
Every step toward the New Network has direct 
repercussions for Cisco's firstborn: the network 
router. As megabit machines become a thing 
of the past and gigabit machines the norm, the 
state of the art will soon be terabit powerhouses. 

The company is keeping quiet about its 
terabit plans, focusing instead on moving its 
new gigabit routers. But a variety of widely 
publicized and well-funded start-ups are 


hoping to leapfrog Cisco.The best known is 
Juniper Networks, but a gaggle of others, 
including Massachusetts-based Avici Systems 
and Pluris of Cupertino, California, are also 
pursuing terabit schemes. Of course, the 
biggest challenge to Cisco's router suprema¬ 
cy will probably come not from these smaller 
players, but their big-time backers. Lucent is 
an investor in Juniper; Nortel owns 20 percent 
of Avici. 

Another challenge will be keeping up with 
the technology as the distinction between 
switches and routers collapses. Classic rout¬ 
ing (circa 1996) meant that IP switches and 
routers were stand-alone products. The 
router told the packets where to go, and the 
switch moved them around. Switches, being 
primarily hardware, are much more reliable 
than routers, which use lots of software 
calculations to figure out exactly where to 
send packets. 

The newest routers are also switches. They 
combine the wire-speed advantages of switch¬ 
es with the intelligence of routers. 

The switch router was originally champi¬ 
oned by Bay Networks and 3Com, but Cisco 
has become a fervent supporter. Its top-of- 
the-line 12000 GSR series (see"Gigantuan") 
was developed in-house and is one of the 
fastest switch routers currently shipping. 


CLOSER TO THE GLASS 
To move packets at the terabit speeds that 
will be required by the New Network, IP has 
to interface directly with fiber. This means 
new routers will be needed to internetwork 
with the glass at fiber-optic speeds. 

Companies like Qwest, Level 3, and Williams 
have laid enormous fiber trunks and are in the 
process of expanding their networks. Level 3's 
current fiber network, for instance, can carry 
an amount of data equivalent to 40 times the 
world's daily long distance phone calls. 

Currently, most of the traffic being shunted 
across the fiber uses expensive equipment run¬ 
ning two old-school, fail-safe protocols: SONET 


(synchronous optical network) and ATM (asyn¬ 
chronous transfer mode). 

This world is about to explode. A number 
of new data networks from the likes of Sprint, 
Enron, and Frontier are now avoiding these 
protocols almost entirely, using IP to work in 
the optical world.This reduces latency by 
sending data through fewer boxes and means 
the networks can scale to extremely high bit 
rates. Canada's CA*net3, a government, univer¬ 
sity, and research backbone, will use IP over 
fiber and transfer data at speeds approaching 
40 gigabits per second. 

In networks like these, routers end up 
replacing the SONET and ATM switching equip¬ 
ment. Which is great news for Cisco and terri¬ 
ble news for traditional SONET and ATM ven¬ 
dors like Fore Systems and Tellabs. Cisco has 
more than a hundred people working on 
creating products that directly interface with 
the fiber, and has already released the first 
generation. 

SMART BILLING 

Selling cheap voice minutes over the Net is 
only the foot in the door.The big opportunity 
is to think up new services that could be deliv¬ 
ered over this suddenly cheap, plentiful, and 
still unregulated channel. What about a unified 
messaging service that provides voice, fax. 


voicemail, and email all through a local call? 

"Enhanced services aren't worth doing 
unless there is a way to bill for them," says 
John Coons, an analyst at Dataquest. 

The economics of the New Network means 
that all-you-can-eat high-speed access for $40 
a month is very unlikely. Flat-rate pricing sim¬ 
ply can't finance the infrastructure buildout. 
Most users will end up paying for the network 
resources they actually use, and even extra to 
ensure high-priority, high-reliability communi¬ 
cations. Which creates a potential billing 
nightmare for the ISPs and telcos that provide 
and deliver new broadband services. 

"Right now there is no way to tell who is 
using expensive data services, and who isn't," 
Coons explains."That is about to change." 

The traditional router is designed to be 
democratic - it doesn't discriminate against 
any given data packet. Whether a packet is a 
snippet of an urgent phone call or a bit of 
a spam, it has an equal right to the router's 
services. 

The New Net router needs to be more dis¬ 
criminating. To handle hundreds of high-speed 
lines effectively, it needs to know which type 
of data it is handling, its priority, and, not least 
of all, how much someone is paying to have 
it delivered. 

It is already possible to do some specialized 
billing today, but only by using a series of 
complicated workarounds. Cisco has created 
an IP billing initiative with Hewlett-Packard 
that aims to solve the problem more elegantly. 
The system is designed to let voice-over-IP 
and other broadband services be billed the 
way traditional telcos prefer. 

But others are working on different ways to 
solve this New Net conundrum. One attempt is 
a hardware/software device from a Sunnyvale 
start-up called RedBack Networks. RedBack's 
"subscriber management system" allows dif¬ 
ferent broadband services - video, interactive 
gaming, Web browsing - to be simultaneously 
delivered down a single DSL line, while each is 
accounted for and billed separately. 

THE WONDERFUL WORLD OF WIRELESS 

Where Cisco is weakest is wireless. Most people 
today are familiar with only two types of wire¬ 
less: cell phones and pagers. In general, today's 
multipoint wireless networks are still too slow 
- speeds top out at 14.4 Kbps, and effective 
speeds are more like 9.6K - to efficiently handle 
more than email and alphanumeric paging. 188 ► 
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to be delivered over this suddenly cheap, 
plentiful, and still unregulated channel. 
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The Next Net 

◄ 186 But broadband wireless is coming to 
the LAN. Radiata Communications, a small 
Australian company, is creating chipsets for 
wireless LAN systems that can deliver 
32-Mbps data streams to mobile users. 

Much further out, broadband wireless will 
be available through networks of satellites. 
GlobalStar and the "don't bet against 'em" bil¬ 
lionaire duo of Craig McCaw and Bill Gates 
are pursuing this market.Teledesic's idea is to 
put more than 250 satellites into low Earth 
orbit, route IP data between them, and beam 
it down to terrestrial sites. Only one test satel¬ 
lite is in orbit so far, but Teledesic is spend¬ 
ing $10 billion to have the system operational 
by 2003. And these satellites don't need Cisco 


start from a fresh sheet of paper have an enor¬ 
mous advantage technologically. We have to 
carefully integrate new capabilities into our 
existing product lines, and that is tougher. They 
keep us on our toes." 

As the race to build the New Net has heated 
up, Cisco has made a series of key purchases 
designed to either blunt or co-opt some of the 
crucial developments. Since 1993 it has used 
its superheated stock to acquire some 30 com¬ 
panies. There were nine acquisitions in 1998 - 
the most in one year since the company 
formed in 1984. 

In the 24 deals for which the purchase price 
was disclosed, Cisco paid more than $7.9 bil¬ 
lion. The largest was StrataCom, which sold 
ATM and frame-relay technology to big busi¬ 
nesses; Cisco bought it in April 1996 for $4.7 


Cisco gives employees platinum-plated options, 

but it also gets. It now has some of the 
most productive workers in the tech world. 


gear - they create an entirely different rout¬ 
ing and switching fabric among themselves. 
The system is basically a giant router encircling 
the planet. 

Of course, wireless can also be an opportuni¬ 
ty for Cisco. At the beginning of February, Cisco 
teamed up with Motorola on its own broad¬ 
band wireless scheme, which uses the cell 
phone network.The companies plan to spend 
as much as $1 billion over the next five years 
on it. And last year Cisco made a significant 
move by buying Clarity Wireless. The small 
start-up was working on a fixed wireless tech¬ 
nology - LMDS, or local multipoint distribu¬ 
tion service - that allows megabits of data to 
be beamed to tiny microwave dishes on remote 
office buildings. Cisco now wants to apply it 
to residential communities. And even Teledesic 
will need some high-capacity routers for its 
planetside operations. 

BUYING SPREE 

When asked who he fears most - the big com¬ 
panies or the start-ups - Chambers'answer is 
immediate:"! have a list of a dozen little com¬ 
panies that I'm tracking very closely," he says, 
although he refuses to share it."Guys who can 


billion. Most, however, are much smaller, weigh¬ 
ing in at around $100 million. 

"Time to market is crucial to us," says 
Michelangelo (Mike) Volpi, who as vice presi¬ 
dent for business development has been in 
charge of Cisco's acquisitions for four years. 
"But so is being able to identify emerging 
technologies that are going to be important, 
and grabbing them. We couldn't possibly 
develop all the pieces on our own, nor would 
we want to. At a start-up a small team of folks 
will work 20-hour days for months to get a 
product out the door, and take a shot at the 
big financial reward.Those are the type of 
people we want to join us. We use our stock to 
give them the big payoff, and get a jump on 
getting to market." 

Too often, technology acquisitions are crip¬ 
pled by a lack of corporate structure, and 
resemble one start-up buying another - cru¬ 
cial systems, like payroll, benefits, and com¬ 
munications, simply melt down. At Cisco, 
every detail is considered. Within 30 days all 
the basics are taken care of: phone systems 
integrated, paychecks handled, email for¬ 
warded, business cards printed, pension and 
401 (k) plans updated. Most of all, Volpi says, 


"we want to retain everyone." 

But what do you do if you can't buy 'em? 
Tame them, of course. Cisco has strategic 
partnerships with more than a dozen A-list 
technology firms, including HP, Sun, IBM, 
Microsoft, Intel, Dell, Motorola, Oracle, People- 
Soft, Alcatel, GTE, Sprint, U S West, EDS, and 
KPMG. An impressive list, to be sure, but 
Chambers is realistic:"How many partnerships 
have been a success so far in my industry? 
Exactly two: Microsoft and Intel created the PC 
industry; HP and Canon in printers was worth 
$7 billion." 

He's also determined."Too many partner¬ 
ships fail because they don't get the resources 
and credibility within the organization. When 
we started to do this, I took one of my top 
guys and made him a senior vice president for 
strategic partnerships. He reports directly to 
me and has his own staff, so he doesn't have 
to go begging for the help he needs." 

His dream date: Hewlett-Packard."HP has 
created a culture where their word is their 
bond. We have dozens of alliances going on 
with that company, and not a single contract. 
That's my kind of partner." 

Cisco's not a bad partner either - especially 
for its employees. Platinum-plated stock 
options have made at least 2,000 of its 16,000 
employees millionaires. In Silicon Valley, where 
30 percent attrition rates are not uncommon, 
Cisco's is less than 5 percent. And what Cisco 
gives it also gets. Its employees are now some 
of the most productive in the tech world - 
even more so than Microsoft's. For the 1998 
fiscal year, revenue per employee averaged 
$563,000 at Cisco, versus $535,000 up in 
Redmond. At Lucent the figure was an ane¬ 
mic $214,000. 

CISCONOMICS 

Add it all up. 

In early February, Cisco announced its latest 
quarterly earnings. Revenues were up 40 per¬ 
cent over a year earlier. Profits, on a per share 
basis, grew by more than 30 percent. It was 
the company's 36th consecutive quarter of 
growth in revenue and earnings. A single share 
purchased in the 1990 IPO, after five 2-for-1 and 
two 3-for-2 splits, now totals 72 shares.That 
$18 investment is worth roughly $7,000. John 
Chambers' net worth exceeds $360 million. 
Cisco's market capitalization currently exceeds 
$160 billion. 

Now it's time to start growing. ■ ■ ■ 
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I, Monopolist 

◄ 149 keeping a kindergarten establishment 
for the purpose of educating others less 
favored with business ability than himself, so 
that they in turn may take away his business 
and the bread out of his children’s mouths? 
Microsoft uses its monopoly in the market for 
PC operating systems to make profits in the 
applications market. How important were such 
collateral enterprises to your business? 

We had vision, saw the vast possibilities of 
the oil industry, stood at the center of it, and 
brought our knowledge and imagination and 
business experience to bear in a dozen - 20 , 
30 directions. There was no branch of the 
business in which we did not make money. 

Take barrels. The coopers were Irish; 
there were many agitators among them; 
we never could be sure how long we could 
get the barrels we needed. We built our 
own barrel factory, our own cooper shop. 
We bought forests. We lent money to men 


to unload the oil. There were brokers, freight 
brokers and oil brokers, all sorts of men who 
had to do with shipping oil. We eliminated 
them from our business. More expenses 
lopped off. The best of these men we took 
in with us. They prospered. Many of them 
bought stock, did well. 

The matter of exchange - foreign exchange. 
We did our own exchange, and made a lot of 
money on that. Distribution added a lot to the 
retail price of oil. We found that the whole¬ 
sale grocers made their profit in selling oil to 
the retailers, and that the retailers sometimes 
added as much as 5 cents a gallon to their 
price in order to make their profit. We bought 
land, put up our storage tanks, cut out the 
cost of barreling and freight, made tank wag¬ 
ons, and delivered the oil at the doors of the 
consumers, eliminating all these intermedi¬ 
ate profits on the way. We made a fine crop of 
enemies by it, too, but we made oil far lower 
in price than it had ever been before. 

Some of the other things we made: chewing 


“THE CROWD IS ALWAYS READY 
TO TEAR DOWN A SUCCESSFUL MAN.” 


who had no capital and wanted to cut wood 
for us. We built kilns to dry the wood, built 
warehouses to store the wood, and as we 
needed staves hauled out the dry, well-sea¬ 
soned staves, instead of wasting so much 
transportation on green wood. We eliminated 
waste everywhere. 

Refiners had to pay high prices for barrels 
because hoop iron was high. We bought it 
wholesale, at far less than the individual 
barrel-maker would have to pay. Paint. Glue. 
Sulfuric acid, for refining the oil - we made 
our own. How could a refiner, buying his in 
the open market, compete with us? 

We made a tremendous savings on coal. 
Pipelines. What did we care for the rail¬ 
roads, their rates or their rebates, when we 
could carry our crude oil to be refined or 
the refined oil to market in our own pipes? 

Then the tank ships. We began to use 
them to carry our products to foreign lands. 
Think of the saving in that! No barreling, no 
leakage, no handling by stevedores, no labor 


gum, candles, and other forms of paraffin. 
There was Vaseline, a valuable by-product. 
That made a big business by itself. 

What do you think will be the ultimate verdict 
of history on the concept of growing a new 
industry by these methods? 

It will be said: “Here was a force that reorga¬ 
nized business, and everything else followed 
it - all business, even the government itself, 
which legislated against it.” 

Did it ever occur to you to leave some profits 
for somebody else? 

These people wanted competition. And when 
they got it, they didn’t like it. 

What is your view of the government agencies 
designed to regulate corporations and keep 
the playing field level? 

Legislators must be pardoned for their lack of 
comprehending business problems so com¬ 
plicated and dangerous. Our government has 
gone too far. I hope that the time will come 
when we as a nation will decide on better 
methods toward businessmen through 202 ► 


Guinness Flight 
Wired Index Fund 

A new fund 

for a new economy 

The new millennium is dawning and 
with it, a new economy. To help 
investors take advantage of this oppor¬ 
tunity, Guinness Flight has introduced 
Guinness Flight Wired® Index Fund- 
managed to track the performance of 
Wired® magazine’s Wired Index™ The 
index is made up of 40 cutting-edge 
companies that are using technology, 
networks and information to reshape 
the world. ■ Call for our free research 
report, The New Blue Chips: Forget the 
Dow. Here Comes the New Economy and 
a prospectus for Guinness Flight Wired 
Index Fund. 

1-800-915-6545 ext.850 
www.gffunds.com 

Guinness Flight 

Global Asset Management 

■ Ask for a prospectus, which you should read carefully 
before investing. It outlines fees and expenses as well as 
the risks of investing in technology and telecommunica¬ 
tions companies and smaller companies. The index and 
the fund’s portfolio include foreign companies, which 
involve political, economic and currency risks. Read the 
prospectus carefully before investing. First Fund 
Distributors, Inc., Phoenix, AZ distributes the Guinness 
Flight Investment Funds. ■ Actual performance of the 
fund will differ from that of the index, as the fund bears 
advisory fees and other operating expenses, commis¬ 
sions and taxes. ■ Wired® is a registered trademark of 
Advance Magazine Publishers, Inc. Advance Magazine 
Publishers makes no warranty, including no express or 
implied warranties of merchantability or fitness for a 
particular purpose, to any person or entity that makes 
use of the Wired Index™ as to the results obtained or 
any data included therein. ■ Charles Schwab & Co., Inc., 
member SIPC/NYSE, provides recordkeeping and shareholder 
services for shares purchased through its Mutual Fund 
OneSource® Service. 
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It's Easy with 

Microsoft Frontpage 
& IMC Online 



Microsoft FrontPage. the World's most popular Web site development 
tool, is designed for optimal performance on Microsoft Windows NT 
Servers . Without Windows NT Servers, some features just won't work. 
IMC Online provides the best support in the business for 
all the features of Frontpage 98 and 97. 

In fact, IMC Online hosts more FrontPage Web sites on NT Servers 
than anyone else in the World! 


IMC Online 

th< WORLDLeader 

■"Web Hosting 


www.imconline.net 

1 - 800 - 749-1706 


Interactive Multimedia Corp. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 












Standard Hosting Plan 


On the Internet, 

Speed and Reliability are Everything! 

IMC Online's servers utilize the power of Microsoft 
Windows NT 4.0 Server and the incredible speed of 
Internet Information Server 3.0. The result... the 
fastest Web Sites on the Internet today! 


How do IMC Online's Web Servers Measure Up? 



Speed is nothing without reliability. In addition 
to providing you with the world's most sophisticated 
servers, IMC Online gives reliability that sets the 
standard in the hosting industry. With state of the 
art monitoring equipment and Cisco routers , your 
site will be up and running around the clock . In 
fact, Cisco Systems is one of our valued customers. 


The Features you need, 

at a price you can afford! 

IMC Online's premium quality hosting plans support 
all the features you need to create and manage a 
dynamic, traffic building presence on the Internet. 
With support for all popular development tools . 

Internet commerce, and databases - you get more 
with IMC Online. 

All at a price you can afford! 


■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ World-Class Technical Support 

■ Microsoft Visual InterDev Support 

■ Frontpage 98 and 97 Support 

■ RealAudio and RealVideo Support 

■ OC3 Internet Connections 

■ Access 97 ODBC (Database) Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 97 Publishing 

■ Microsoft Publisher 97 Publishing 

■ 30 Day Satisfaction Guarantee 

$24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plans 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Enhanced Statistical Reporting 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


Order your site online 
or call today: 


www.imconline.net 
email: hosting@imconline.net 



US & Puerto mco sales 

1 1 - 800 - 749-1706 




i+i 

Canada Sales 
1-800-743-3360 

a division of 

(§ 

International Sales 

(US Code) + 404-252-2972 

iMC 

Interactive Multimedia 
Corporation 


*Setup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
InterNIC domain registration fees may apply 
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WEB HOSTING 


Features 


Hiway 

Technologies c 


THE WORLDWIDE LEADER IN WEB HOSTING 


(800) 339-HWAY www.hiway.com (561) 989-8574 

©^" 8 Hi way Technologies, Inc. Hiway Technologies and the Hiway Technologies logo are registered trademarks and Hiway and ExpresStart are trademarks of Hiway Technologies, Inc. All other trademarks are of their respective holders. 


There are as many reasons to have a Web 
site as there are Web sites. 

Businesses want to reach their customers, or even sell online. 
Organizations want to keep their members informed. Consultants want 
to showcase their skills. But there are some things everyone wants. 

"/ want it to be easy. 1 ' With Hiway™ you can order online now, and 
be up and running right away. 

"/ want it to be fast." Hiway uses state-of-the-art Silicon Graphics 
servers, six T3 network connections, and Cisco routers — the fastest 
equipment available. 

"/ want it to be reliable." Hiway guarantees 99.9% reliability. We 
employ redundant servers, uninterruptible power, diverse network 
connections, and 24x7 technical support. 

"/ want it to be affordable." At just $15.95 per month, Hiway's new 
ExpresStart service puts a Web site within reach of everyone. 

With a full range of hosting plans, and the most extensive feature set in 
the industry, there's a reason for everyone to host at Hiway. 

Order online at www.hiway.com 


/ 30 day money-back guarantee 
/ Six T3 lines to diverse backbones 
/ 99.9% uptime—guaranteed! 

/ Interactive Control Panel 
/ 24x7 multilingual support 
/ Email included at no extra cost 
/ Accounts set up in a few hours 
/ Domains registered within hours 
/ One month free with 6-month 
contract for Plan 1 and above 


Reseller 

Opportunities 

Available 


Plans starting from 

t fj§i| 

W 1 mmWw 

(6-month contract plus 
one-time setup fee.) 


The world leader 
in FrontPage® hosting 
























Working hard for YOU! 


KOSTINS 0NL¥ 




NOT SHOWN: 

but always included 

Unlimited bandwidth usage, free 
domain registration, no minimum 
contracts, no script charges. Special 
discounts to resellers (learn more at 
www. valueweb. net/resellers). 


/ QUICK FILE transfers 

jjSr with your own virtual FTP server, 
f Also get 2 GIGs of data transfer per 
month and 50 MB of disk space with 
our Standard Hosting plan. 


Sign up online at www.valueweb.net or call 1 800 WE HOST U 

6 v 1 (800) 934-6788 
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HCUU1M/JE 
WEB HOST!* 
TOOL 


TRIM hours off your 
website administration 

with real-time graphical Ik 
statistics, CGI, SSL supponM 
and FrontPage * 

extensions. 

Commerce Hosting^ 
accounts also support 
RealAudio, CyberCash, ^ 
SQL databases and ODBC. 


EASILY OPEN our 

advanced control panel 

for remote e-mail and web 

administration tools. Mail- 
boxes, mail for wards an d auto- 
responders with 
every hosting plan^lfftf 


SLICE THROUGH 

slow internet 
connections dM 

by placing your 

website on our high-speed UNIX 
servers. All ValueWeb sites are linked 
by redundant T3s to our own 
nationwide ATM network. 


PICK up free software 

when you sign up for 
Commerce Hosting. 
Shopping cart software and 
WebTrends site statistics 
included with every 
account. A $600 value. 


SATISFACTION 

GUARANTEED 

on every account 

In addition to our 
30-day money back 
guarantee, we also 
promise your site will 
be up and running 
99.9* of the time or 
your money back. 
Please call for details. 


Full-Service Web Hosting Made Easy! § 

You deserve it. 

TopChoice Systems consistently exceeds our clients' expectations 
with our exceptional service, value and reliability. 

We know what you and your web site deserve and that's what we give you! 


150MB of Storage Space 

25 POP Email Accounts & 
Unlimited Aliases 

Domain Name Registration or 
Transfer (www.yourname.com) 

Free Secure Server Access 
Use ofTopChoice Control Panel 
Unlimited FTP Access/Updates 

JAVA, Shockwave Multimedia 
Audio/Video Support 

Unlimited Hits/Transfers 


Every account includes: 

■ Full T3 Connection to the 
Internet/Redundant Backups 

■ Full Access Logs with Hourly 
Updates 

■ Free Registration in up to 
650 Search Engines 

High Performance Servers 
Auto Email Responders 
Microsoft FrontPage98 Extensions 

Personal CGI-Bin & Access to 
"Canned" Scripts (Perl, C, Shell) 


Check Us Out Today! 

http://world.topchoice.com 
email: info@topchoice.com 

Toll Free 

1 - 888 - 219 - 2111 


Virtual FTP Server 
Quick Account Activation 
Great Reseller Program 
No Hidden Charges 
30-day Money Back Guarantee 


■ Real Audio & 

Also available: 

■ CyberCash Services 

■ Simple & Powerful 

Video Support 

m Custom "CGI" 

Shopping Cart Services 

m SQL, Access/Oracle 

Programming 

■ Web Design Packages 

Database Support 

m WindowsNT Hosting 



We do not host adult sites. 

































arguments stop here! 


9NetAvenue! 


equal opportunity hosting! 


Why do people always argue about the best Web hosting solution? If only they knew about the rich diversity of services^ 
offered by 9NetAvenue. Whether they prefer NT or UNIX platforms, large sites or small, online commerce or not, clients are 
thrilled to find that 9NetAvenue can accommodate them. The answer is not to find the one solution for everyone; it is to find 
the one Web hosting company that can provide the answers for everyone’s needs. The answer is 9NetAvenue. 

FULL FEATURED WEBSITE HOSTING PLANS I FAST START immediate activation $9.95/mo. now at http://start.9na.net 
» NT from $14.95/mo. » UNIX from $14.95/mo. » E-COMMERCE from $29.95/mo. I DEDICATED SERVER including hardware 
from $99/mo. ROUND-THE-CLOCK > 24x7 engineering staff» 24x7 TOLL FREE multi-lingual tech support» 24x7 on-premise 
& digital security » 24x7 proactive monitoring DATA CENTER > NEW 50,000 sq. ft. data center facility » Redundant OC-12 
connectivity to the Internet backbone ♦ All routing & switching by CISCO equipment I Multi-terabyte back-up system 
> Redundant UPS & Diesel Generators CUSTOMER APPRECIATION » Park your Domain FREE » 90 day money back guarantee! 


9NETAVENUE 

WWW.9NETAVE.NET 

1 •888*9NETAVE 1 •888•963•8283 1 •888 *260 • 7890 

[CANADA] 











www.datareturn.com 


800 . 767.1514 


©1999 Data Return Corporation. Data Return and the Data Return logo are registered trademarks of Data Return Corporation. 
The Microsoft logo is a registered trademark of Microsoft Corporation. 


Data Return" 


090 


What is Advanced Hosting? 

Advanced hosting is comprised of three major 
delivery components: 


• High-Performance Content Delivery 

• Advanced Application Level Technical Support 

• High-Availability Clustered Solutions 


While many companies are capable of providing 
basic hosting services, the ability to deliver these 
high-end capabilities is beyond the scope of most 
ISPs, access providers, content developers or 
even internal IS organizations. 


With these unique capabilities, Data Return has 
become the leading provider of hosting services 
for Microsoft SQL Server. If your business depends 
on the Internet, then consider the benefits of 
advanced Web hosting. 


Call now to find out more about Advanced 
Hosting for your business-critical web site. 


About Data Return. 

Data Return specializes in providing cost-effective 
advanced hosting solutions for the Microsoft 
Internet Platform. Our services include: 


• A Multi-backbone network delivering performance 
that far exceeds any single backbone provider. 

• A support staff comprised of MCSEs and DBAs 
with industry leading experience in Active Server 
Pages, SQL Server, IIS, COM/DCOM and Site 
Server Commerce Edition. 

• High-availability clustered solutions proven 
to support millions of user sessions per day. 


Advanced Hosting 


When the Internet 
means business. 

Companies like Palo Alto Software (palo-alto.com) 
and Siemens (siemenscordless.com) depend on the 
Internet for their business. They understand that their 
business-critical web sites require a new standard 
in performance, reliability and support—these 
companies require Advanced Hosting. 


Microsoft Advanced Hosting Partner 




















Speed. Reliability. Support. 


Yeeeehaaaaw! It’s what you’ll say when you sign up with or switch to Interland ® web hosting. 
Prices from as little as $19.95 a month. Dual DS-3 connections for extra speed. A whopping 
eighty megabytes of disc space. Guaranteed 99.9% uptime. 24x7 toll-free support for the wee 
hours. And pricing with absolutely no hidden charges. You’ll be happy, we guarantee it! 

Check out our website and discover why more and more people worldwide are trusting 
their websites to Interland. Whether you’re a computer veteran or just getting started, you’ll 
receive the best service, support and technology the industry has to offer. At a price that’s 
right for you. Not to mention a great reseller program. Give us a call today, and let Interland 
bring you the world. 


mterland 


Best 

_ Reseller 


Prices. 


E-Commerce 

Enabled 


YOU? 

Resellers, We Refer 30 Day Money Back 
Design Work Guarantee 


The Best Support and Pricing in the Industry . 


□ 9Q 


Web Hosting 

www.interland.net 


Pricing From 
$19.95 per 
Month 

• www.anynameyouwant.com 

• free domain registration 

• 99.9% guaranteed uptime 
(or the month is free) 

• 80 megabyte storage 


• Unlimited e-mail accounts for your 
website (POP3, aliases, auto 
responders, and forwarding) 

• Free website tips and hints manual 

• Frontpage™ support 

• Active server pages & 

ODBC support 

• SQL server support for UNIX 
and NT 

• Free website statistics and report¬ 
ing tool (WebTrends™) 

• Secure server and free shopping 
cart (Hassan Shopping Cart ™) 

• Realtime logs (including 
referring URLs) 

• UNIX and NT based web servers 

• Easy web based configuration 
of your website 

• Real Audio & Video™ 

NetShow'" ColdFusion™ 

Cybercash ™ and more 

• Co-location and dedicated servers 

• Support for leading e-commerce 
solutions (including Open Market ™ 
Mercantec™ Miva Merchant™ 

Hot Metal Applicator Server™ 
and more) 

Call Today 

1 - 800 - 627-6839 

(404)586-9999 
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WIRED MARKET 




Scream. Flail your arms. Run naked 
through the building. That's about the 
only way a WEB DEVELOPER like you is 
going to get noticed by an impersonal 
Web hosting conglomeration. And 
you didn't spend a million hours devel¬ 
oping a cool site only to be ignored 
by your Web host. Well, here's a novel 
idea: maybe your Web hosting company 
should care about your sites as much 
as you do. 

We thought it made sense, too; 
that's why we built the Concentric Web 
Developer Network around your needs. 
Unlike other hosting companies, we 
offer REAL technical support. 

That means we guarantee an e-mail 
response in three hours, 24x7. And if 
you need to speak with a human 
being, we're there around the clock. 


What's more, when you join the Developer Network, you’ll 
benefit from the opportunity to generate leads by placing 
your company logo on our site. You will also receive up to 
$100 for every customer you choose to host with us. After all, 
you should be creating great sites - not ways to get a response 
from your hosting provider. 


WEB DEVELOPERS 

• No-risk 3-month shared hosting trial - Go to 
www.concentrichost.net or call 1-800-939-4262 

• Get up to $100 for hosting your clients' sites 
with Concentric Network 


Zero cluster downtime since ConcentricHost™ was launched in May 1997 
Safely run custom CGI scripts without review and use UNIX shell access 
in our Virtual Domain Environment 

Act as the master administrator and give your clients defined levels of 
control over e-mail, usage reports, file access, etc. 

Web-based domain administration with over 20 real-time server-based 
usage tables and graphs 

24x7 e-mail and phone support with guaranteed e-mail response time 
Support for Microsoft® FrontPage® extensions 
Many more features included - plans start at $29.95 
Dedicated hosting solutions also available 


WEB HOST? 


D9B 


Concentric Network Corporation. All rights reserved. Concentric Network. ConcentricHost and the logo are registered trademarks of Concentric Network Corporation. 
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WEB HOSTING 


Advanced Mvvhtt Technologies 4IT 


Standard Features: 

• FREE Domain Name Registration* 

www.yourcompany.com 

• Dedicated IP Address 

• 4000 sq. ft Data Center 

• OC 12 Fiber Optic Multiplexer 

• Up to 622 megabits per second 

• Redundant T3 Backbones 

• Cisco 7000 Series Router 

• On-Site UPS Clean Power 

• Generator Back-up System 

• No Hidden Fees 

• 30 day money back guarantee 

• Your own ftp directory 

• Your own cgi-bin 

• FREE PGPTM Secure email available 

• Unlimited POP email accounts 

• Unlimited email forwarding/aliases 


U*6. 


InteriSIC Gold Partner 


• Unlimited Email autoresponders 

• Password Protected Directories 

• Easy to use Control Panel 

• QuickStats web statistics and log files 

• Daily Tape Backups 

• FREE Marketing Newsletters 

• FREE SSL Secure server access 

• FREE CGI/JAVA libraries 
•FREE AIT Mall Listing 

• FREE WebFerretPRO ($26.00 value) 

• Reseller anonymity 

• Telnet access available (server 2,3,4,5 only) 

• GybercashTM supported 

• Database capable 

• Live Audio/Video capabilities 

• Chat Rooms 

• 24 hour 7 day Tech Support 


Packages Starting at 

$ 14.95 


Resellers Pay 

$ 2.00 


A Month Per Domain 


http://www.aitcom.net 

sales@aitcom.net 


1 - 2 - 3 ! 


STEP 1: Build your webstore. 

"Put your web store on-line now 
FREE!" AIT's new store manager 
and shopping cart are standard. 
Why pay for your webstore? 

webstore 


STEP 2: Establish real-time credit 
card transaction capability. 
Transaction servers, merchant 
accounts and gateway available to 
AIT customers through AIT's 
strategic partnership with 1 st 

Commerce at the lowest 
prices in the industry. 


STEP 3: Promote your Business. 
Purchase and resell name brand 
products and services up to 30% 
discounted or give thousands of 
resellers the opportunity to resell 
your product 
and services. 

FREE 


Pre-sales questions 
1-910-485-2383 
1-910-485-3377 


1 - 800 - 878-4084 



Advanced Internet Technologies, Inc 



www.datareturn.com 
www.datavis. 




www.oldripvanwinkl 

www.pushpin.com 

KaHs 

www.rcsaucer.com 


www.statefarm.com 

BEK 

www.world.topcnoice 
www.valueweb.i 


WEB HOSTING 


HAPPY WITH YOUR HOST? 



_ He is! 

He hosts with 

HiSpeed 

Hosting- 


AVAILABLE FEATURES 

• Real Audio & Real Video G2 Serving & Encoding 

• Dedicated Server Solutions - NT or UNIX 

• Mercantec Softcart E-Commerce Solutions 

• Full Support for Microsoft FrontPage 

• Full Featured Hosting Plans from just $20.00! 

• E-Comtnerce from $32.00 a month 

m Dedicated Servers from $149,. including hardware! 


Call Toll Free: 1 -877-773-3306 

If you're serious about the success of your site, give us a call. 
We offer you proven technology, exceptional service & lightning 
fast connectivity, so that you can make the most of your site. 

RISK-FREE WEB HOSTINGI 

NO SET-UP FEE! 


FIRST MONTH IS FREE! 

FREE Domain Name Registration!^ 




Hosting- 

www.hispeedhosting.com 


5511 Swt 


All Of OUR PUNS INQUDt 

• NT OR UNIX (your choice) 

• E-mail with Autoresponders, List Servers & 
Incredibly Easy Web-Based Administration. 

• Fully Redundant OC3 & OC12 Connections 

• High Performance IBM Servers 

• Full Support for Microsoft FrontPage 

• Friendly, Personal Support & Service 


* Internic fees apply 


• Personal CGI-bin 

• Free Scripts 

• Unlimited FTP Access 

• Cisco Routers & Switches 

• Free Secure Server Access 

• Free Domain Parking 


Accelerate Your Site! 



HiSpeed Hosting™ LLC. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 
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Web Design Toys 


State Farm 

Information Technologies 


When you work at State Farm 
Information Technologies, 
you work with some of 

the most powerful ^ 1 

computer systems 
known to man. Advanced 
servers and intranet applications. 

Innovative middleware and databases. 

Development tools that push the limits. And for 
those who prefer retro toys, we still have mainframes 
to keep you busy well beyond Y2K. 


State Farm Insurance Companies • Home Offices: Bloomington, Illinois 


mMMMm 




Data Minin? Toys 




Server Toys . 


Interested in an IT career at State Farm? 
Visit us at www.statefarm.com/careers/. Please refer to job code 
TOYS/WR when e-mailing or faxing your resume. 
E-mail: HRSF@STATEFARM.COM or FAX: 309-763-2831. 

An Equal Opportunity Employer 
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From zzzzzzzzzzzzzzzzzzzz to!!!!!!!!!!!!!!!!!!!! 

Verb Interactive designs high impact laptop 
presentations and conferences. Call +1(800) 727 3278. 


DRUG TESTING * DON'T BE A VICTIM 

Free info. 24 hr. +1(800) 333 2152 


Baldness (a heart attack risk factor) is not 

hereditary. Order the book titled Pate online at www. 
amazon.com or bn.com. Search: Baldness Prevention 


On-Line Auction Ratings. 

eBay #1, Yahoo #2, 

ecom ecom.com working hard to become #3 


Music! @ MacroRadio-Dot-Net 

http://www. macroradio, net 


www.lactnow.com 

Spend your money on cool fun stuff, not phones. 
We sell phone systems cheap! We also buy used 
equipment. E-mail info@lactnow.com or 
phone +1(800) 730 8304 


MAPLE FUTON FRAMES, 

tables+carts+wall-units+more Danish-oiled, 
Factory direct.... www.jutoncanada.com 


www.corpcreations.com 

Incorporation and Trademark Services 


ANY MODERN OR HISTORIC FLAG 

We make or sell any flag. 
www.flagservices. com 


Home of the #1 rated Whiskey in the World 

http://www.oldripvanwinkle.com 



LONG RANGE 

CORDLESS PHONES 

*** UP TO 70 MILES *** 

- Save on Expensive Cellular Air-Time 

- Use Your Existing Home/Office 
Telephone Lines. Plug & Play 

- Models with Caller ID, Vibration Alert, 
Scramblers, 2-Way Radio, RJ-11 Data 
Capability and More 

- Systems $495 - $2,995 

CALL (800) 500 6999 x22 
www.LongRangeCordless.com 

Catalog $3 to: ^ 

ACS 40 E. Main St #327 Newark, DE 19711 


ALL MALE CHAT LINE 

LIVE CONVERSATION 

1 - 800 - 676-6766 

$2.00/min. Discreetly charged to Visa/MC 

1 - 900 - 786-6266 

$1.49/min, Discreetly charged to your telephone, Callers 18+. 
Touch Tone Phone Required, Computing Reno, NV 


TechnologyFair.Com - all sorts of cool, 
free techno stuff! http://technologyfair.com 


lndustrialHouse.com 

sells Metro Wire Shelving/other choice 
industrial stuff for your home or business. 






ADVERTISE IN WIRED MARKET 


Study Abroad and Graduate Schools 

online directories at http://edudirectories.com 


CABLE DESCRAMBLER KIT 

Only $14.95! See all the pay channels. Why pay 
hundreds more? +1(800) 752 1389 (24 hrs) 


Chupa & Alberti, 

PC - Providing patent and copyright protection for 
software and electronic technology See us at 
www.techprotect.com +1(248) 865 9588 


Advertise a Line Ad in Wired! 

For as little as $273 (per insertion) you will reach 
1.3 million of today's digital leaders $273 for the 
first two lines $99 for each additional line 
53 characters per line (including spaces) To place 
your line ad go to: www.wiredmagazine.com 
call +1 (415) 276 5202 


Closing Dates: 

Issue 7.06 closes March 22nd, 1999 
Issue 7.07 closes April 26th, 1999 
Issue 7.08 closes May 24th, 1999 


West Coast: 415.276.5202 
» —-_ call 

East Coast: 212.822.0237 


market@wired.com 

*- email 

www.wiredmagazine.com 
































FROM: $ 99.95 


/n moderated forums 

FULLY THREADED DISCUSSIONS 
BANNER MANAGEMENT SYSTEM 
USER MANAGEMENT SYSTEM 


DBM/ASCII 

UNIX/NT 

FAST-CGI/CGI 


REQUIREMENTS: WEB SERVER 


www.pushpin.com info@pushpin.com 
v2.1 + TOLL FREE: 1-877-4PUSHPIN 


HfWjMMTWia 


f 1/ Juduu/G? 
Tiia Ultjjuat 
Cuucii V'jiwjM 


PushPin 

FORUM SOFTWARE 
FOR THE WEB 


Pr32 Year Old Child. 

The Best Value in RC Today! 

Only $75.00 USD "*"' y 

plus $6.00 Shipping = $81.00 USD 
We Accept Visa, Mastercard, and Money Orders! 
M/0 payable to Plantraco Ltd. 

24 Hr. Orderline 
Fax Orderline 306-931-0055 

Order through our secure onlioi 

www. rcsaucer. com 


[/Waste/ 




Convenient & Flexible ! 
Distance Education Program 


College Courses on the Internet 
24 hours a day / 7 days a week 


Earn a Certificate 
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I, Monopolist 

◄ 189 the agency of men less partisan than 
these. But I see that it will be difficult to reach 
this millennium day while we have so many 
hungry politicians out of profitable employ¬ 
ment, hangers-on who must be provided for. 
We've heard a lot about how the Net will allow 
more people to succeed in the digital market¬ 
place, not as mere vassals of Microsoft but 
through their independent competitive efforts. 
The world is full of dreamers; they can 
always do better than anybody else, always 
belittle the efforts of others, and yet, as we 
know, they never bring anything to pass. 
Former Microsoft VP Michael Maples once said 
that all the company wanted was its fair share 
of the market and that, as far as he was con¬ 
cerned, Microsoft's fair share was 100 percent. 

I recall one incident of the efforts to annoy 
us: being called to Washington before some 
committee. After putting me through all 
sorts of inquisitions, we were just on the 


eve of adjourning when I was called back. 
The question was like this: 

“Mr. Rockefeller, does your company or 
your connections, or do they not, control all 
the business in a certain section in Michigan?” 

To which I answered innocently, “Not 
yet!” and the uproar broke up the meeting. 
His great success has led Mr. Gates to testify 
before Congress, as it led you to testify in 
various government investigations of your 
business practices. When you testified, you 
cooperated minimally. For example, during 
some questions about the South Improvement 
Company - an early attempt to enforce coop¬ 
eration among oil refiners - you claimed not 
to have any knowledge of it, because your 
questioner accidentally called it the Southern 
Improvement Company. This kind of thing 
gave you a reputation for dishonesty. Surely 
you knew what the real name was. 

I never undertake to instruct the man who 
asks me questions. I remember that incident 
as if it were this morning. My attorneys were 


following the examination. I conferred with 
them. They agreed that there was nothing 
to add or explain. I did not stop to correct 
my questioner. Of course, I knew what I was 
answering. 

The strategy of Microsoft has been "Windows 
everywhere/'just as the strategy of your Stan¬ 
dard Oil was to have a single, centrally managed 
system of refining and shipping. How could 
this not destroy competition? 

Progress applies in every realm; we find peo¬ 
ple saying we must not be held by the nar¬ 
row prejudices in the religious world, where 
today we find five churches in one village; 
where one would be ample, led by one conse¬ 
crated, intelligent leader, devoting his ener¬ 
gies for the coming of God’s kingdom in the 
world. The Christ spirit is evidently coming 
in the battlefield, the wheat field, the work¬ 
shop - everywhere! And we all rejoice in it 
and we forget the many unpleasant things 
which came in the transition. And all the 
more do we rejoice to overlook all complaint, 


all grumbling, all injustice, that came against 
a group of men who fought for the new idea 
instead of the destructive old competition. 

Your domination of the industry was benev¬ 
olent? 

The ideas of these people who believed in 
cooperation were the right ideas, and they 
were the best servants of the people. They 
conserved their resources instead of divid¬ 
ing and squandering, and the business grew 
and developed, and the money was wisely 
invested in the progressive steps of the busi¬ 
ness, and they worked out on a very large 
scale what was started on a small scale; and 
the advantages of such concerted action 
were more and more apparent. 

It is not uncommon for people to look at indi¬ 
viduals of enormous wealth, such as you and 
Mr. Gates, and think. Why not stop after the 
first hundred million? How much does one man 
need? Is this any way to spend a whole life? 

To gather so much money and, in doing so, to 
make so many enemies? 203 ► 


“THE WORLD IS FULL OF DREAMERS. 
AS WE KNOW, 

THEY NEVER RRING ANYTHING TO PASS. 
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I, Monopolist 

◄ 202 I feel that I could not have rendered 
the world in any other direction as great a 
service as I have rendered in this. Happy, 
happy these years were, with all the strug¬ 
gles through which we passed! Happy for us 
not only who led in the movement; happy 
for all who trusted us and cast in their lot 
with us! Not so happy for those too conceited, 
too crooked, too suspicious, to see any good 
which they themselves did not originate. 

Did it hurt your feelings to be so hated? 

I was only human, and it can only be imag¬ 
ined what I went through when I knew that 
my motives were right and what this orga¬ 
nization was accomplishing each day in ful¬ 
fillment of the prophetic vision, which was 
made clearer and clearer in each successive 
step of our onward march. It was not a pro¬ 
cess of destruction and waste; it was a process 
of upbuilding and conservation, and yet in 
our efforts most heroic, well meant - and I 
would almost say, reverently, Godlike - to pull 
this broken-down industry out of the Slough 
of Despond, we are charged with criminal 
proceedings. How absurd and monstrous! 
Much as you have defended Standard Oil's 
practices, Microsoft contends that it is moti¬ 
vated by straightforward business goals and 
that it engages in tough but fair competition. 
How, then, do you account for the innumerable 
reports of ruthless monopolizing practices 
lodged against you both? 

I suppose it will never be true that the man 
who fails for any reason to succeed can ever 
come, as a general proposition, to feel entirely 
happy in the success of another who com¬ 
peted with him. Poor human nature is weak. 
You were the richest man of your age and also 
one of the century's great philanthropists. 

You founded the University of Chicago, which 
despite your conservative views became one 
of the most progressive universities in the 
country before the First World War. Your gifts 
revolutionized medical research and educa¬ 
tion. You were the main support for one of the 
most respected black colleges after the Civil 
War, Spelman Seminary. What advice would 
you give Mr. Gates and other very wealthy 
people in the late 20th century? 

In these matters each man must bear his own 
responsibility. Mere talking about what a man 
is going to do tomorrow does not meet the 
obligation. How much it is to be regretted 


that so many men are doing this continually 
while wasting this period of their lives, to 
waken too late to their lost opportunity! The 
opportunities come to every man for doing 
good with his means and using his gifts to 
make things better in the world. My counsel 
to every young man would be to begin to 
give as soon as he begins to get. In this way 
I have had great happiness. 

Even though many of the institutions you 
funded were more liberal politically than you? 
My brother William used to scold me. How 
he used to scold me! “You are getting together 
a lot of scribblers, a crowd of socialists who 
won’t do any good,” he used to say to me. 

Yet certainly some of the capitalists were also 
up to no good? 

We must differentiate between capitalists, 
many of whom have inherited the money, 
many of whom have been instructed in false 
ideals and use the money in harmful ways. 
This I have observed, and it has caused me 
much apprehension. On the other hand, I 
recommend the capitalist who is prudent, 
thrifty, and farseeing, who stores up his 
wealth, but does not lock the doors of the 
great chest where his wealth is kept; does 
not lock the doors, because he is feeling 
fellowship for his fellow man. 

What is the secret to becoming rich? 

Some men get money as misers; some men 
accumulate it with a real desire to do good 
with it. I was attentive. I loved my work. I 
saved money. It was easy for me. 

Will the oil supply hold out for another century? 
The intelligent investor can never dismiss 
a good degree of anxiety indeed. We record 
with gratitude the experiences up to date, 
and the old and sanguine oilmen will hope 
on and hope ever. But I advise them, myself 
included, not to spend the money until they 
have it in hand. 

What would you say to the Microsoft executives 
today, who are facing such a storm of criticism? 
Is there any wisdom you can offer from your ex¬ 
perience of building the Standard Oil Company? 

The little people, the unsuccessful, jealous 
people, were unhappy because they did not 
understand. 

Come, let us go to breakfast. ■ ■ ■ 


Portions of the William O. Inglis interviews 
with John D. Rockefeller are quoted with the 
permission of the Rockefeller Archive Center, 
Sleepy Hollow, New York. 
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WHAT DOES 


The earliest ancestor of this 
oddly studded, basketball- 
size object arrived 40-plus 
years ago with a moniker that 
can be translated as "fellow 
traveler"; it has also been 
called a "wide receiver."The 
knobby, 52-pound globe 
comes from Down Under, but 
it definitely wasn't built to 
stay there. In fact, it's now 
hundreds of kilometers from 
home. Launched in July 1998, 
this contraption is made 
mostly of brass, and recessed 
into each of the 60 golf-ball- 
size apertures dotting the 
sphere is a device about the 
size and shape of an old cam¬ 
era flashcube. 

What is it, anyway? And 
what does it do? 


THE WIRED CONTEST 

The rules: Identify the pictured item 
(by manufacturer or creator) and its 
function. Correct entries will be placed 
in a random grand prize competition, 
with one winner drawn early next year 
awarded a Harley-Davidson XL 1200S 
Sportster. For contest rules, prize infor¬ 
mation, and the answer to last month's 
"What Does It Do?" see page 174. 
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Actually, it works very well. Maybe 
because so much of it runs on Compaq. 
Four out of the five most popular Web sites 
are powered by Compaq, Hundreds of 
millions of hits are handled by Compaq 
platforms every day. Three-quarters of the top ISPs have standardized 
on Compaq for their Windows NT® based Web hosting. And if 
you’ve ever received e-mail, chances are, we helped get it to you. 

To find out how the Internet can help grow your business, feel free 
to ask the source at T800-ATCOMPAQ or www.compaq.com/moon. 
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